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THE INSTITUTE OF PETROLEUM 


An Ordinary General Meeting of the Institute of Petrol- 
eum was held at 61 New Cavendish Street, London, W.1, 
on 7 January 1959, the Chair being taken by W. H. 
Thomas, a member of Council. 


The General Secretary read the minutes of the previous 
meeting, which were confirmed and signed as a correct 
reeord. He also announced the names of members 
elected since the previous meeting. 


The Chairman, introducing the authors of the paper, 
said: A study of the paper to be presented shows it to 
be one of considerable interest, particularly to me, 
because I did once have some small contact with the 
launching of a vessel in Abadan. This vessel was a 
large steel pontoon belonging to a floating crane that 
had been constructed. The first attempt at launching 
was on one of the hottest of Abadan days, the shade 
temperature being in the region of 125° F. The ways 
were lubricated in the time-honoured fashion with 
tallow, and when the pontoon was started down the way 
it slid for a few yards, then stopped, and the ways 


started to smoulder, so we put out the incipient fire and 
hauled the pontoon back to its previous position. It 
was at this stage that the laboratory was asked to help. 
We made a mixture, probably highly unscientific, unlike 
those mentioned in the paper. Numerous drums of 
40-50 bitumen were obtained, about a quarter of their 
contents was emptied out, and was replaced by about 
10 gallons of grease. The mixture was heated and stirred 
and the ways were anointed with the mixture. The 
pontoon was once again started down the ways, down 
which it moved dragging the chain anchors with it at 
what appeared to be a great speed. We produced a 
most impressive ‘“‘ bow wave ’’ which rushed across the 
river and swamped all the melon gardens on the other 
side. The launch was considered to be successful. 

However, the paper which you have before you is on 
a far more scientific basis than our rather ad hoc work 
and has been written by G. H. Clark and D. A. Davidson, 
of Esso Petroleum Company Ltd. 


The paper was then presented in summary by G. H. 
Clark. 


THE DEVELOPMENT, TESTING, AND APPLICATION OF PETROLEUM 
BASED LAUNCHING LUBRICANTS * 


By G. H. CLARK + and D. A. DAVIDSON f (Associate Fellow) 


SUMMARY 


This paper reviews one of the lesser-known applications of petroleum products, namely, the use of lubricants 


specially developed for launching ships. 


As the subject is fairly novel, the first section of the paper covers 


very briefly the practical fundamentals of launching ships. The next section is concerned with the properties 


required in launching lubricants and the advantages of petroleum based lubricants. 
methods of calculating trigger loads and the coefficients of static and sliding friction. 


Brief details are given of 
Laboratory test data on 


petroleum based launching lubricants is given and finally a section is devoted to the application of such lubricants, 


PRACTICAL ASPECTS OF 
LAUNCHING SHIPS 


OnE of the lesser known, but none the less important, 
lubrication problems is connected with the launching 
of ships. Obviously, a ship is built on dry land, but 
when the hull is completed it must be transported 
from its building berth to its natural element. This 
is quite a formidable undertaking, as the hull of a large 
ship may weigh as much as 36,000 tons. The transfer 
of the ship from dry land into the water is termed the 
launch. The ship slides down specially prepared 
launching “‘ ways” into the water and is brought 
smoothly to rest by means of drag chains which act 
as a brake. Tugs then take charge and the ship is 
brought alongside a fitting-out berth, where the ma- 
chinery is installed and the hull completed. Highly 
specialized lubricants are used between the “ sliding 
ways,” attached to the ship’s hull, and “ fixed” or 


“ standing ways,” which extend from the bows of the 
ship down into the water. The ways are built up 
with heavy baulks of timber, and the lubricants which 
are applied to the sliding surfaces must support the 
entire weight of the ship and prevent wood-to-wood 
contact as one set of ways slides down the other. 
Although the total time of the launch is usually less 
than a minute, these few seconds are of vital import- 
ance, as a mishap could have disastrous consequences. 
The stresses imposed upon the hull during the launch 
are extremely high, probably higher than will be en- 
countered during the whole of the subsequent working 
life of the ship. 

With few exceptions, the building berths in ship- 
yards are at right angles to the river or estuary into 
which the ships are launched, and ships are invariably 
launched stern first. 

Contrary to popular opinion, a ship is not built on 
the launching ways. The hull is built up upon a series 
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of centre line blocks located down the centre of the 
sloping building berth. First the keel plates are laid, 
then the framing to which the bottom and side plates 
are riveted or welded. As building progresses, heavy 
vertical timbers termed “shores” are placed at 
intervals to support the structure. With large ships, 
additional side blocks are also used. The entire 
weight of the hull is supported on the blocks and 
shores. A typical view beneath a large ship prior 
to the erection of the launching ways is shown in 
Fig 1. 

Some weeks prior to the launching date the standing 
ways are built up parallel to the centre line blocks 
under the bottom of the ship. They are built up with 
heavy baulks of timber extending the full length of 
the ship and well down into the water. They are 
built with a predetermined slope or incline, and when 
completed form an inclined plane sloping down into 
the water. The incline varies, depending upon the 
size of the ship and the depth and width of water into 
which it is to be launched. The inclination varies 
from about | inch per foot run for small ships to about 
4 inch per foot run for large liners or tankers. 

When the standing ways have been erected and 
accurately lined up, the sliding ways are lifted or slid 
into position. It is general practice to apply the 
launching lubricant to the entire upper surface of the 
standing ways, then to the sections of the sliding 
ways. These sections are inserted, placed upon the 
standing ways, and slid into their correct position. 
With the heavy timbers forming the sliding ways in 
position, a cradle is built up on them to the curved 
hull of the ship. 

The length and width of the standing ways varies, 
of course, with the size of the ship. For example, the 
two standing ways for the Queen Mary were each 
some 900 ft long and 10 ft wide. For a 10,000-ton 
cargo liner they would be about 550 ft long and 3 ft 
wide, while for a trawler they would be about 175 ft 
long by 14 ft wide. 

In Fig 2 a section of the sliding ways is seen being 
lowered on to the previously lubricated surface of the 
standing ways. In this case the sliding ways are 
lowered on to the upper or forward end of the standing 
ways, then slid down into position. Fig 3 shows one 
of the forward cradles in position shortly before 
launch. The massive nature of the vertical timbers 
(called ‘‘ poppets ”’) and the cross bracing is apparent. 
The cradles, although finally supporting the entire 
weight of the ship, are not attached to it. Temporary 
steel brackets are riveted to the hull of the ship to 
prevent the tops of the poppets from slipping. 
Similar cradles are built up at the stern of the ship 
(Fig 4), but amidships, under the flat bottom, the 
cradles are much less elaborate. 

With the launching ways in position, “ setting-up ” 
commences, i.e. the weight of the ship is gradually 
transferred from the centre line blocks and shores to 
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the launching ways. Wedges or slices are driven in 
between the sliding ways and the poppets or poppet 
boards by gangs of shipwrights. The day before the 
launch, after setting-up, the centre line blocks and 
then the majority of the side shores are removed or 
split out (Fig 5). The shipwrights commence knock- 
ing-out at the after end, gradually working to the 
forward end of the ship (Fig 6). 

Launches are carried out at high tide, and at the 
preceding low tide the “ beach end ” of the ways is 
lubricated. At high water these extend well down 
below the water line. 

To prevent movement of the ship until the correct 
moment, mechanical devices termed “ triggers ”’ are 
fitted. Various types of trigger are used, ranging 
from a simple heavy shore to a complicated remote 
controlled electro-mechanical device, but the prin- 
ciple is common, in that part of the trigger is secured 
to the fixed ways, while the opposite end bears a heavy 
cleat attached to the sliding way. A typical electric- 
ally operated trigger is shown in Fig 7. Immediately 
prior to launch, the remainder of the shores are 
knocked out, except in large ships, where a number 
of round-ended “ tumbling shores ” are left in posi- 
tion. These latter fall out as the ship commences to 
move. 

When everything is ready the sponsor breaks a 
bottle of champagne over the bows and names the 
ship (Fig 8). At the same time the triggers are re- 
leased and the ship commences to move down the 
ways, gathering speed until the stern enters the water. 
Buoyancy then exerts itself, lifting the stern, but 
sliding continues until the ship is completely water- 
borne. Drag chains then bring the ship to rest (Fig 9) 
and another ship is safely launched and taken to its 
berth by the tugs (Fig 10). 


POSSIBLE LAUNCHING MISHAPS 


Consider what would happen if the lubricants used 
were unsuitable and unable to withstand the heavy 
loads applied, or where they are incorrectly applied 
or in too small a quantity. When the triggers are 
released the ship might refuse to move, due to high 
static friction, despite the use of hydraulic jacks or 
other starting aids. Worse still, the ship might travel 
down the ways until the stern enters the water, and 
gradually come to rest, half in and half out of the 
water. This could severely strain the hull as the tide 
recedes, and might even break its back. Alterna- 
tively, one side of the ship might slide freely, while the 
other ploughs through the lubricant until wood-to- 
wood contact (see Fig 11) occurs, so that it slews on 
the standing ways and could even come off com- 
pletely. Fortunately, serious launching mishaps are 
rare, and are becoming even rarer with the introduc- 
tion of improved launching lubricants. 
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LAUNCHING LUBRICANTS 
Natural Fat Type Launching Lubricants 


The use of lubricants to assist in the launching of 
ships must be almost as old as shipbuilding itself. 
For many years, lubricants such as animal and vege- 
table fats and oils were used, a coating of tallow 
applied hot to the wood followed by a coating of soft 
soap or fatty oil being the most favoured combination. 
A compound of tallow with the addition of a small 
amount of paraffin wax has also given good results. 


Petroleum Based Launching Lubricants 


In the early part of world war II, attention became 
focused on the necessity of improving launching 
lubricants to withstand heavier unit loads and, in 
particular, to reduce or eliminate the use of animal 
and vegetable fats, which were in short supply. As 
a result, one of the leading petroleum companies made 
a serious study of the problem—this was probably the 
first time that it had been tackled scientifically. Very 
little technical data were available, so that the evolu- 
tion of improved launching lubricants was approached 
from the point of view of a lubrication problem, in 
which a wooden surface under fairly heavy load had 
to slide down an inclined plane, also of wood. Despite 
the care taken in building the launching ways, the 
surfaces, judged by engineering standards, are ex- 
tremely rough. It was decided, therefore, to evolve 
a compound of basically petroleum origin, which 
could be melted and applied hot to the ways and which 
would cool to give an unbroken even surface. This 
type of compound, perhaps best described as a “‘ base 
coat,” could be applied to the working surface of both 
the sliding and standing ways. Having obtained 
smooth surfaces with low frictional characteristics, a 
lubricant was required between them, so that the two 
surfaces would not adhere under pressure and sliding 
friction would be reduced to a minimum. 

One of the main difficulties was that no laboratory 
testing equipment or methods were available to test 
new products and special rigs had to be devised. 
Furthermore, as so often happens in other fields when 
developing new lubricants, the difficulty remained of 
correlating laboratory test results with actual launch- 
ing conditions. Many products which showed pro- 
mise in laboratory tests had to be discarded before 
products were developed which met all the field re- 
quirements. Special laboratory equipment was de- 
veloped to determine properties such as load resistance, 
ductility, coefficients of static and sliding friction, 
resistance to heat and cold, and, equally important, 
ease of application. 


Essential Properties of Base Coats 


The essential properties required of a base coat 
lubricant may be summarized as follows: 
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(1) It must be able to. withstand the maximum 
loads experienced during a launch without squeez- 
ing out. 

(2) It must be easy to apply in a molten state. 

(3) On cooling it must form a smooth, even 
surface. 

(4) It must be consistent in composition. 

(5) It must adhere tenaciously to wood. 

(6) It must be highly water resistant. 

(7) It must not become brittle and lift or crack 
during very cold weather. 

(8) It must not soften unduly under high 
summer temperatures. 

(9) When used in conjunction with a grease 
type lubricant, the coefficients of static and 
sliding friction should be low and as near con- 
stant as possible under all temperature conditions. 


Similarly, the desirable properties of the lubricant 
used with the base coat are: 


(a) It should be easy to apply cold. 

(6) It must withstand the maximum launching 
load and still provide a complete lubricant film 
on the base coat surfaces. 

(c) It must be water resistant. 

(d) It must have low frictional characteristics. 


Natural fats, such as tallow, and compounds in 
which fats predominate, do not possess these properties 
to the necessary degree. Load carrying is frequently 
inadequate, particularly about the pivot point where 
loads are highest. Natural fats can vary considerably 
in composition, they tend to emulsify with water, and 
are fairly readily washed off the ways. They become 
brittle at low temperatures and tend to crack and lift 
from the wood. As with all fixed fats, if overheated 
prior to application their structure is altered. When 
subsequently cooled they appear to set hard, but the 
structure is unstable and readily breaks up when 
subjected to load. 

Due to the limitations of these natural fats and oils, 
it became apparent that petroleum based compounds 
offered many advantages. After considerable re- 
search into this novel problem, new types of base 
coats were evolved consisting essentially of petroleum 
waxes, carefully blended with other compounds to 
provide the necessary ductility and adhesive pro- 
perties. Once a satisfactory base coat material had 
been found, the production of a suitable lubricant was 
much less difficult. Ultimately, a special lime soap 
grease, of smooth, buttery composition, proved most 
suitable. It was found that by altering the consist- 
ency of the lubricant (frequently termed the “ slip 
coat’), the frictional characteristics could be altered, 
thus permitting the speed of the launch to be con- 
trolled to suit the size of the ship and the width and 
depth of water into which it had to be launched. 
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Fic 1 


VIEW BENEATH LARGE SHIP BEFORE ERECTION OF 


LAUNCHING WAYS 


Fie 3 


Fie 5 
SIDE BLOCKS BEING KNOCKED OUT 


POSITION 
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SECTION OF SLIDING WAYS IS LOWERED INTO POSITION 


Fie 4 
LAUNCHING CRADLE AT AFT END OF 
SHIP 


Fie 6 
SPLITTING OUT CENTRE LINE BLOCKS PRIOR TO LAUNCH 
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Fig 7 
ELECTRICALLY OPERATED LAUNCHING TRIGGER 


Fia 9 


THE SHIP, SAFELY LAUNCHED, IS BROUGHT TO REST BY 
THE DRAG CHAINS 


Fie 
FIRE BREAKS OUT ON THE WAYS DUE TO EXCESSIVE 


FRICTION 


Fie 8 
THE SHIP IS CHRISTENED 


Fie 10 
ANOTHER SUCCESSFUL LAUNCH 


Fics 1-3, 5, 9, and 10 by courtesy of 
Vickers-Armstrongs Ltd 


Fics 6 and 7 by courtesy of 
Bartram & Sons Ltd 
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Launching Loads 


The unit loading on the launching ways is carefully 
calculated by the shipbuilder before the ways are built. 
The area of the ways is determined by the permissible 
loading dictated by experience. This varies from 
about 1 ton/sq ft (15-5 Ib/sq in) for small vessels up 
to about 2} tons/sq ft (38-8 Ib/sq in) for large war- 
ships, liners, and supertankers. This represents, of 
course, the maximum static loading, and usually 
applies for only a few minutes before the actual launch, 
when all the centre line blocks and the side shores are 
knocked out and only the launching triggers prevent 
movement. The length of the ways is determined by 
the length of the building berth and the length of the 
ship, but the width can be varied to suit the launching 
weight. 

When the triggers are released and the ship slides 
down the ways and enters the water, due to the 
momentum, the stern goes well down. Buoyancy 
then exerts itself and the stern rises. The vessel then 
tends to tilt or pivot about the forward end, which is 
still sliding down the standing ways. Very high local 
pressures are exerted at what is termed the pivot 
point, 20 tons/sq ft being not unusual. In order to 
spread the load, a layer of softwood is usually placed 
between the forward cradle board and the hardwood 
sliding ways. This is compressed when the heavy 
load due to the ship pivoting is applied on the forward 
poppets. Fortunately, when the ship pivots it is 
sliding at maximum velocity, so that the maximum 
load is applied only for a very short time on any sec- 
tion of the ways. It is here that good load-carrying 
properties in the launching lubricants are most im- 
portant. If they cannot withstand the load, wood- 
to-wood contact occurs and, as previously shown, the 
friction can be high enough to cause a fire. 


Load on Launching Triggers 


It is important for the shipbuilder to know the 
maximum load which will be exerted on the launching 
triggers prior to launch, so that an adequate factor of 
safety can be allowed to prevent mishaps. By treat- 
ing the ways as a simple inclined plane, and knowing 
the total weight of the ship and launching cradles, the 
maximum free force down the ways due to gravity 
can be readily calculated. The inclination of the 
standing ways from the horizontal, or the declivity as 
it is more generally termed, is usually expressed as a 
fraction of an inch per foot run, i.e. for each foot 
length of the standing ways, the ship falls 4 to 1 inch. 
Thus the sine of the angle of declivity is 15 to 7 or 
0-0417 to 0-0833, the equivalent angles being from 
2° 23’ to 4° 46’. 

Assuming that there is no static or holding friction 
exerted by the lubricant, the maximum load on the 
two triggers is obtained from the equation: 
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F, = Ww sin 6 


where F, = free force down the ways in tons (maxi- 
mum load on triggers) ; 

W = launch weight of ship and cradles in tons; 

6 = angle of declivity (angle between the 

horizontal and the surface of the ways). 


Taking a typical example of a 26,000-ton dead- 
weight tanker, where the total launching weight was 
8700 tons, with the ways having a declivity of 
0-575 inch/ft run, 

8700 x - == 417 tons 
so that the maximum force on each trigger was 208-5 
tons. 

In practice, the maximum free force is seldom 
exerted on the triggers, due to the holding effect of the 
launching lubricants. With mineral type launching 
lubricants, the holding friction is usually lower than 
with tallow or tallow compounds, so that a higher per- 
centage of the free force down the ways is exerted on 
the triggers. Strain gauge readings taken from the 
triggers during actual launches indicate that, with 
mineral base lubricants, the percentage of the free 
force exerted on the triggers varied from about 50 to a 
maximum of 98 per cent, whereas with tallow com- 
pounds it was from about 55 to 80 per cent. This 
wide discrepancy may be accounted for by differences 
in time between the transference of the ship’s weight 
to the sliding ways and the release of the triggers. If 
insufficient lubricant is applied, the base coats on the 
opposing surfaces will contact each other, tending 
to form junctions which would have to be sheared 
before the ship can move. 


COEFFICIENTS OF STATIC AND 
SLIDING FRICTION 


As previously mentioned, the coefficient of static 
(or starting) friction, which determines whether or not 
a ship will move readily when the triggers are released 
and the coefficient of sliding friction, which deter- 
mines the sliding speed down the ways, are of para- 
mount importance to the shipbuilder. The values of 
these coefficients are determined from formule which 
include readings taken from actual launches. 

Many shipbuilders keep very accurate records of 
launches from their yards and draw up a series of 
performance curves. These usually include a time- 
distance curve, a time—velocity curve, a velocity- 
distance curve, coefficient of sliding friction curve, and 
an acceleration curve. From such curves it is pos- 
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sible to extract information which will be valuable for 
future launches. 


Coefficient of Static Friction 


The force which allows the vessel to commence 
moving is the free force due to gravity down the ways, 
and this is resisted by the frictional resistance of the 
grease. If this frictional resistance equals the free 
force due to gravity, then the ship will not move. On 
the other hand, if the frictional resistance of the grease 
is low, the ship will move-readily. Obviously, there- 
fore, the lower the frictional resistance, the better. 
The load on the triggers prior to release is equivalent 
to the free force down the ways, less the frictional 
resistance of the grease, and this may be obtained by 
taking strain gauge readings, or in some cases, pressure 
gauge readings, from the triggers. 

The coefficient of static friction may be determined 
from the equation: 


to 


where yp, = coefficient of static friction; 
F, = frictional resistance of grease in tons; 
F, = component of total launching weight 
normal to the ways in tons. 


where F, = free force down the ways in tons; 
F = measured total force on triggers in tons. 


but we have seen that 
F, = Wsin6 
and F, W cos 6 


where W = total launching weight in tons; 
6 = angle of declivity. 
so that re-writing the initial equation we get 
Wsind —F 
Actual values for the coefficient of static friction 
appear to vary appreciably for both tallow and 
petroleum type launching lubricants. For example, 
with the former, values as low as 0-004 and as high as 
0-023 have been reported, and for the latter they range 
from 0-001 to 0-022. These values depend to a major 
degree upon the actual force exerted on the triggers 
before release, and, apart from the frictional resistance 
of the grease, as already discussed, the main variables 
are the time the ship is held by the triggers after 
removal of blocks and shores, and the amount and 
method of application of the lubricant. 


Coefficient of Sliding Friction 
The minimum coefficient of sliding friction may be 
calculated from the equation 
a 


4, tan) — - 
g cos 9 
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18] 


where vu, = minimum coefficient of sliding friction; 
6 = angle of declivity; 
g = acceleration due to gravity, 32-2 ft/sec 
sec ; 
a == maximum acceleration. 

Knowing the distance the ship travels down the 
ways and the time taken from trigger release until it 
enters the water, the acceleration is readily obtained 
from the well-known equation: 


S = ut + hat? 
where S = distance travelled in feet; 
u == initial velocity in ft/sec; 
t = time taken in sec. 


As the vessel starts from rest 


S = lat? 

so that 
28 


After the release of the triggers until the ship enters 
the water, apart from air resistance, which is not 
usually important, the only resistance to sliding is 
that of the launching lubricants. Although several 
variables are involved, it appears that the coefficient 
of friction at steady sliding of mineral base launching 
lubricants is somewhat lower and is more constant, 
particularly over a wide range of ambient tempera- 
tures, than that of tallow or tallow compounds. 
Actual figures range from 0-0178 for a ship with a 
launching weight of 3240 tons, to 0-0239 for a large 
vessel having a launching weight of 13,760 tons. 
With tallow compounds, typical figures are 0-0189 for 
a 3390-ton ship, 0-0365 for a 5000-ton ship, and 
0-0213 for a 10,320-ton ship. 


Taste I 


Tanker 
*B’ 


Tanker 
“A” 


T.S.D. 646 
and Slide- 


Laune hing lubric ants i - Tallow com- 


pound and 


soft soap kote 4 

Launching weight, tons : 3030 3013 
Initial pressure on lubricants, 

tons/sq ft ‘ 1-59 1-57 
Maximum pressure lubri- 

cants, tons/sq ft 10-5 10-35 
Chord declivity 0-0565 0-0561 
Free force down ways, tons 171 169 
Trigger gauge pressure, lb/sq in 504 620 
Load on triggers, tons 115 141 
Load on triggers, % of free force 67-5 83-5 
Time of launch (start to plunge), 

sec. ‘ 37 33 
Length of travel on ‘ways, ft 401 419 
Mean speed, knots . 6-2 73 


Data obtained from the launch of two 10,000-ton 
tankers are given in Table I. The two vessels were 
sister ships, the first, Tanker “A,” being launched on 
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a tallow compound and soft soap, and the second, 
Tanker “B,” being launched on petroleum type 
launching lubricants. The launching weight, way 
declivity, and the length of cradles and standing ways 
for the two ships were almost identical. There was 
about 1} ft more water on the way-ends at the launch 
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tained during the launch of two large ships are given 
in Figs 12 and 13. Vessel ‘‘ C ”’ was a passenger liner 
which had a launching weight of 12,350 tons, while 
Vessel ‘ D”’ was a supertanker having a launching 
weight of 11,870 tons. Vessel ‘‘ C ” was launched on 
a tallow compound base coat, while Vessel ‘‘ D ”’ was 


Initial Conditions 
Slope of ways under C.G. (sin 6) . 0047933 
Total weight in motion (W) ‘ > . 12,350 tons 
Component down ways (W sin 6) . . . 592 tons 
Initial acceleration ‘ . 0-049 fc/sec* 
Initial unbalanced force ‘ . 19 tons 
Initial coefficient of resistance ( tan 6 — 0-0464 
Standing pressure on ways . A . b49ton/sq. fe. 


1S seconds 


\ reading linen 


hip released 


9 ft. 
loft. 
wee. 
12 
al seconds \ 13 ft. 


ds 


ft 
ecordas 
Aft 
Sft 
conds 


Fr/ sec. 
ACCELERATION in Ft/sec* 


Seconds 
of ResiSTANCE 


DISTANCE in FEET 
VELocirTy i 


te seconds 


° 


TIME AFTER RELEASE OF SHIP in SECONDS 


Fie 12 
LAUNCHING CURVES FOR VESSEL ‘‘C’’ USING TALLOW COMPOUNDS 


of Tanker ‘ B.” Despite this, the speed of launch 
(velocity down the ways) was some 17 per cent faster 
than for Tanker “A,” due to a lower coefficient of 
sliding friction. Trigger loading for Tanker “ B” 
was about 23 per cent higher than for Tanker “A,” 
due to a lower coefficient of static friction. 

Initial launching curves drawn up from data ob- 


launched on a petroleum type base coat. The way 
declivity was similar in both cases. 

A slow motion ciné camera was used to measure the 
distance the ships moved in a given time. After the 
necessary calculations were made, time—acceleration, 
time—velocity, and time-distance curves were drawn. 
The coefficient of sliding friction curve (in this case 
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termed the “ coefficient of resistance ’’) is also in- 
cluded for both ships. 

Vessel “C” started to move very slowly, and in 
1] see it had moved only one inch. Vessel “ D” 
started much more quickly, and moved an inch in 
about 2 sec and had travelled 16 ft in 9 sec. It is 
interesting to note that the initial coefficient of sliding 
friction was very similar for the two ships, but whereas 
with the petroleum products this soon appeared to 
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LABORATORY TEST DATA 


Load-Carrying Properties 

Standard laboratory tests for assessing the con- 
sistency of greases, such as the needle or cone penetra- 
tion, were found to be of value in assessing the load- 
carrying properties of launching lubricants. It was 
found that the ability of a base coat compound to 
resist being squeezed out at high loads and/or tempera- 


Initial Condition 
Slope of ways under C.G. (sin 6) . . 00486 
Total weight in motion (W) , ‘ . 11,870 tons 
Component down ways (W sin 6) . : . 577 tons 
Initial acceleration (x,) . 0-03 ft/sec.* 
J 
w 
Initial nett acceleration force . 11-07 tons 
Initial coefficient of resi ‘tang — 0.0477 : 
nitial coefficient o resistance (tan 
Standing pressure on ways . 1:36 ton/sq. ft. » id = 
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LAUNCHING CURVES FOR VESSEL 


reach a steady value of 0-022, with the tallow com- 
pound this was somewhat erratic and appeared to be 
still dropping after about 7 sec, when the value was 
about 0-024. 

Although too much cannot be read into results 
obtained from only two launches, nevertheless this 
bears out data obtained from many other launches, in 
that with petroleum based launching lubricants ships 
are much more lively after the triggers are released and 
the coefficient of sliding friction remains fairly con- 
stant throughout the launch. 
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D USING MINERAL BASE LAUNCHING LUBRICANTS 


tures correlated fairly closely with its tendency to resist 
excessive softening at high temperatures, as measured 
by the standard penetrometer. However, brittleness 
and hardness at low temperatures do not necessarily 
go hand in hand. One grease may be harder than 
another when measured by the penetrometer at a low 
temperature and yet may be considerably less brittle. 


Compression Test Rigs 
Test rigs were devised to evaluate the load-carrying 
properties of various base coat compounds. The 


, 
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percentage loss of weight of the base coat applied to 
wooden blocks was determined for varying loads, up 
to the maximum likely to be experienced in service. 
Fig 14 shows a small compression testing machine. 
It consists of two 6-inch square blocks of wood which 
were coated with the base coat. Hydraulic pressure 
was then exerted on the lower block, corresponding 
to typical loading conditions of actual launches. The 


Fie 14 
SMALL COMPRESSION TESTING AND COEFFICIENT OF STATIC 
FRICTION TESTING MACHINE 


percentage loss of weight at different loads was then 
determined. 

A somewhat larger laboratory compression testing 
machine, employing 24 inch » 11 inch test blocks, is 
seen in Fig 15. Here again, the amount of base coat 
squeezed out at various loads was determined and the 
remaining thickness after compression was also 
measured. The results of compression tests carried 
out on Basekote 31, which was finally adopted as the 
most suitable petroleum base product, on the small 
test machine are given in Table I] and on the larger 
machine in Table II]. The data obtained from the 
two machines appears to be somewhat contradictory. 
Whereas with the small test blocks a load of 15 tons 
sq ft resulted in a squeezing out, or loss of weight in 
the compound of some 22-5 per cent, in the larger 
machine an applied load of 16-6 tons/sq ft gave only 
very slight squeezing out. Apparently the com- 
pression area has a considerable effect on the com- 


Taste IT 
Compression Tests using 6-inch * 6-inch Blocks 
(Temp 75° to 80° F) 


Load, tons/sq ft Thickness, inches % loss in weight 

0 3 0 
2-0 3 0 
3-0 2 0 
4-0 3 0 
4-6 3 0 

10-0 3:7 

15-0 22-5 

Tasie IIL 


Compression Tests using 24-inch « 11-inch Test Blocks 
(Temp 71° F) 


Load, tons/sq ft Thickness, inches % loss of weight 
0 0 
3°75 0 
5-52 43 0 
7-38 0 
9-21 iz 0 
16-60 A Slight squeezing 


rel 


pression or extrusion characteristics of plastic solids 
of this type. With larger test machines it is probable 
that the amount of squeezing out under heavy loads 
would be even less. Nevertheless, the 24-inch x 11- 
inch blocks could represent a section of the ways used 
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LABORATORY LARGE COMPRESSION TESTING MACHINE 


for the launching of small ships, where a width of 
24 inches is not uncommon. If the section in question 
could be regarded as one 11 inches long about the 
pivot point, obviously there would be no undue 
squeezing out of the base coat, even under the high 
loading applied in this area. 
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Effect of Temperature on Penetration 


In view, however, of the time-consuming nature of 
such tests and the difficulty in carrying them out over 
a range of temperatures corresponding to ambient 
temperatures encountered throughout the year during 
actual launches, penetration tests were investigated 
as a quick method of evaluating the compression 
resistance of various types of base coat. Due to the 
hardness of petroleum type base coats at low tempera- 
tures, a needle penetration test was used for tempera- 
tures up to 70° F, and a cone penetration test for 
higher temperatures. 

Needle and cone penetration tests for tallow, a 
tallow compound, Basekote 31 as originally developed 
in the U.S.A., and T.S.D. 646, an improved petroleum 
type base coat evolved in the U.K., are shown graphic- 
ally in Figs 16 and 17. Needle penetrations are 
preferred for low temperatures, but cone penetrations 
are considered more reliable above 85° F. It will be 
noted that tallow is much softer than the three other 
base coats; furthermore, it softens very rapidly with 
rise in temperature, indicating that it is far from 
suitable for use as a launching lubricant. A further 
point of interest is that there is no close relationship 
between the drop point and the softening point of the 
tallow compound and the petroleum type base coats. 
The tallow compound has a considerably higher drop 
point than either of the petroleum type products. 
This is probably due to the wax incorporated, but it 
softens rapidly above 85° F (judged by the needle 
penetration). T.S.D. 646 is softer than Basekote 31 
at low temperature, but its softening point is appreci- 
ably higher. T.S.D. 646 should be safe for use at 
temperatures up to about 107° F, whereas the two 
others have softened markedly at this temperature, 
judged by their cone penetrations. 

Needle penetration tests carried out on various 
types of base coat compounds proved unreliable below 
about 30° F, and it was not found possible to obtain 
a correlation between hardness and_ brittleness. 
Brittleness at low temperatures is most important 
from the practical point of view; products which 
crack readily are useless as base coats, as this allows 
water or frost to penetrate below the surface, impair- 
ing their bond to the wood. 


Adherence 


An important property of a good base coat is its 
ability to bond tenaciously to wood, particularly when 
submerged in water. Unfortunately, unlike other 
lubricants, there are not standard tests laid down for 
launching lubricants. Several practical tests can, 
however, be applied. Base coats will not adhere 
properly to wet surfaces, and even if the surface is 
dried out before application, the bond may be im- 
paired if moisture travels through the wood to the 
surface by capillary action. Different base coats do, 
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however, exhibit widely differing abilities to adhere to 
wood under water, ‘depending apparently on their 
composition. 

A simple, but useful, test to determine the water 
resisting properties of various base coat compounds is 
to apply them at suitable temperatures to clean, dry 
wood blocks or planks, then submerge them in water. 
The test is more severe if they are submerged in tidal 
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NEEQLE PENETRATION 


TemPeRatume °F 
Fie 16 
NEEDLE PENETRATIONS OF BASE COATS 


POUND 
BASEKOTE 3! 133 
TSO 646 


CONE PENETRATION 


Tempenature 
Fie 17 
CONE PENETRATIONS OF BASE COATS 


rivers or estuaries, as the washing effect is increased, 
due to movement of the water. At the end of, say, a 
week’s submergence, the base coat should still be 
bonded firmly to the wood. With inferior products 
it may be washed away entirely. The test may then 
be repeated with the launching grease applied in the 
normal way on top of the base coat. If, after 48 
hours submergence, both the lubricants are intact it 
can be assumed that they will be suitable for applica- 
tion to the beach ends. 
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LABORATORY DETERMINATION OF 
COEFFICIENTS OF FRICTION 

Static Friction 

The coefficient of static friction for any given lubri- 
cant or slip coat is of major importance. When de- 
veloping a suitable lubricant to use with their base 
coat the authors’ company carried out an extensive 
series of tests to try to establish the effect of unit 
loading, grease consistency, and temperature on 
frictional characteristics. The smaller compression 
testing machine was rigged up, as shown in Fig 14. 
Standard size blocks and a standard base coat were 
used. Two 6-inch x 6-inch outer stationary blocks 
and an 8-inch x 6-inch centre movable block were 
coated with the base coat. A }-inch layer of grease 
was then added between the blocks. Tests were 
carried out with a large number of mineral type greases 
under three unit loadings, namely, 1-75 tons, 2-5 tons, 
and 3-5 tons/sq ft. Weights were added to the load- 
ing lever until the centre block just commenced to 
move. The coefficient of starting friction was de- 
termined by the simple formula 


F 
X 


where uw = coefficient of starting (static) friction ; 
F = force required to move centre block ; 
P = pressure exerted on the blocks. 


The factor } is neeessary as two frictional surfaces are 
involved. The results of a series of tests carried out 
on this machine are shown in Fig 18. 


COEFFICIENT OF STARTING FRICTION 


TEMPERATURE °F 
Fie 18 

COEFFICIENT OF STARTING FRICTION v. TEMPERATURE 


With comparatively hard greases (low worked 
penetration) it will be seen that higher unit loads give 
lower values for the coefficient of static friction. Also, 
the softer the greases, the lower the coefficient of static 
friction for all loads. The rapid decrease in friction 
for greases in the penetration range of about 230 to 
250 is of interest. It was also significant that for 
penetrations exceeding 250, the coefficient of static 
friction was almost constant, irrespective of the unit 
loading. From this work it appeared that there was 
no advantage in using a lubricant with a worked 
penetration exceeding 250. 
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Fie 19 


EFFECT OF CONSISTENCY OF LAUNCHING GREASES ON 
COEFFICIENT OF STATIC FRICTION 


Although these curves are believed to represent the 
trends followed by greases of this type used as slip 
coats in actual launches, the data obtained should 
be regarded as relative, rather than absolute. For 
example, the temperature-consistency characteristics 
of the greases used, and their relative movement while 
being tested, can contribute to considerable experi- 
mentalerror. Furthermore, it is difficult to determine 
the exact break point. 

The coefficient of starting friction at various tem- 
peratures obtained from laboratory data is compared 
with actual launching data, using a similar grease and 
under similar loading conditions, in Fig. 19. It is 
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apparent that the laboratory figures are considerably 
lower than the actual, although the slope of the curves 
issimilar. It appears that variables exist under actual 
launching conditions that have not been duplicated 
in the laboratory tests. 


Sliding Friction 

Although attempts have been made to estimate the 
coefficient of sliding friction with varying base coats 
and lubricants in laboratory equipment, the results 
have been most inconclusive, probably due to the 
limited size of the rig. 

It is recognized that the shear characteristics of the 
grease will have a major influence on both static and 
sliding friction. Work has been done to try to 
correlate shear rates and apparent grease viscosities 
obtained from laboratory data with actual coefficients 
of friction obtained from launches, but so far the 
results have been inconclusive. While it is recognized 
that grease consistency and shear characteristics will 
materially affect the coefficients of both sliding and 
static friction, field data are not readily available 
showing the effect on friction of using different greases 
with a common base coat from similar launches. 
Further work, possibly with mock-up test rigs as 
described in Brown and Ferguson’s paper,* would 
provide valuable data on this subject. It is most 
doubtful whether any laboratory test could be devised 
which would give results comparable with those ob- 
tained from actual launches. 


Estimating Quantity of Launching Lubricants 

The amount of base coat and lubricating grease 
required will obviously depend upon the area of the 
standing and sliding ways and upon the thickness of 
lubricants applied. When estimating the quantity of 
base coat, it is advisable to allow about 25 per cent 
more than the quantity required to coat the ways to 
the desired thickness, as a certain amount of wastage 
usually occurs during application. The following 
table may be taken as a guide for estimating the 
amount of petroleum based lubricants required: 


| Pounds of base 
Thickness, inch | coat required per sega ft 
sq ft Pe 
+ 0-575 196-5 
+ | 1-15 98-25 
3 1-725 65-5 


The same figures may be taken for the petroleum 
grease as the weight per unit volume is similar to that 
of the base coat. 

For a large ship the amounts required are consider- 
able. Taking as an example a 47,000-ton tanker, the 
length of the standing ways would be about 750 ft and 
of the sliding ways 640 ft. The width of each way 
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would be 7} ft. Assuming that the minimum of 
}-inch thickness of base coat was used for both sliding 
and fixed ways and allowing an extra 25 per cent for 
depressions in the surface and for wastage during 
application, the amount needed would be some 30,510 
Ib or 13-62 tons. An equivalent amount of grease 
would be required if applied } inch thick. 


Application of Petroleum Base Launching Lubricants 


It must be agreed that, in some respects, ship- 
building is a most conservative industry, and this is 
particularly true of launching lubricants and their 
methods of application. Although the decision as to 
the type of lubricant to be employed is usually the 
responsibility of the shipyard manager, it would be 
a brave man who would ignore the advice of his 
foreman shipwright who superintends the launching 
arrangements! When a yard has used tallow or 
similar compounds with relatively little trouble for 
many years, it is difficult to convince the management 
and workmen that there may be superior products 
available, particularly if it affects the safety of a ship. 
When the authors’ company introduced petroleum 
based launching lubricants in the U.K. shortly after 
the second world war, it soon became apparent that 
for them to be accepted by the workmen responsible 
for their application—and this acceptance is vital if 
new products are to be successful—existing methods of 
application would have to be used as far as possible. 
Improvements in application technique could be intro- 
duced at a later date! 

In order to obtain good application three simple 
conditions must be met: 


(1) The ways must be clean and dry. 

(2) The base coat must be applied at a tempera- 
ture high enough to ensure that it penetrates the 
surface fibres of the wood to ensure a good bond. 

(3) Suitable methods of application must be 
employed. 


Drying and Cleaning of Ways 

In some shipyards the preparation of the sliding and 
standing ways prior to the application of the base 
coat leaves a lot to be desired. In some cases the 
baulks of hardwood forming the ways are more than 
fifty years old. The surfaces are frequently rough 
and uneven, they may be dead or even rotten. Due 
to space restrictions, in several shipyards the launch- 
ing timbers are stored in the water between launches. 
In such cases it is often difficult, and sometimes im- 
possible, to ensure perfect adhesion between the base 
coat and the wood. Imperfect adhesion may not be 
detected before a launch, and this could result in the 
base coat breaking away as the ship slides down the 
ways. Poor adhesion could also account for some of 


* Brown, J., and Ferguson, J. M. 
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the apparent contradictory figures obtained for the 
coefficient of sliding friction. 

In cold weather frost may penetrate well below the 
surface of the wood. When hot base coat is applied, 
the frost is melted and moisture rises to the surface. 
Under such conditions it is extremely difficult to obtain 
a good bond unless the ways are thoroughly dried first. 

The beach end of the ways, i.e. the lower end ex- 
tending from the stern of the ship to well below the 
water line at high tide, are of course covered with 
water at high tide for most of their length. It is 
customary to apply the launching lubricants to the 
beach ends at low tide prior to the launch. The wood 
is thoroughly soaked with water and must be dried out 
before application. This may be done with a large 
paraffin blow-lamp or torch, but in many yards the 
practice is to cover the ways with sawdust or shavings, 
thoroughly soaked in kerosine, and then set fire to it. 
Carried out properly, both methods will dry out the 
wood without charring the surface. Charring must 
be avoided, otherwise adhesion would be poor. In 
some yards the whole of the ways is fired, in order to 
ensure that the surface is thoroughly dry before appli- 
cation of the base coat. 

Dirt and foreign matter on the ways prevents good 
adhesion of the base coat to the wood. They should 
therefore be as clean as possible before application. 
This is usually done by scraping off surface dirt with 
hand scrapers, then brushing down with stiff brooms. 

It must not be supposed that these precautions are 
necessary only with petroleum base coats; they are 
even more essential with tallow or similar compounds. 


Melting Base Coat 

It is most important that the temperature of appli- 
cation of the base coat is correct and, equally impor- 
tant, that the temperature throughout the application 
should be maintained as near constant as possible. 
Unfortunately, in too many shipyards the kettle or 
cauldron in which the base coat is melted is most 
primitive, usually being heated by waste wood. 
In such circumstances it is difficult to maintain the 
molten base coat at the right temperature. 

Opinions vary as to the most suitable temperature 
for application. The higher the temperature of appli- 
cation, the better is the penetration between the 
surface fibres of the wood, therefore the better the 
bond. Solidification is also slower, again ensuring 
good adhesion. Particularly in cold weather, if the 
application temperature is too low, the base coat may 
solidify before it has a chance to bond firmly to the 
wood. 

A point sometimes overlooked is that while the 
temperature of the bulk of the molten base coat in the 
melting kettle may be sufficiently high, by the time 
it is carried in buckets or cans and applied to the ways, 
the temperature may well have dropped some 20° to 
30° F. 


The melting point of the petroleum type base coat 
with which the authors are familiar is about 134° to 
140° F. The temperature of application must, how- 
ever, be considerably higher. The temperature when 
applied to the ways should not be below about 180° F 
and preferably about 200° to 220° F, depending upon 
the ambient temperature and the condition of the 
launching ways. Temperatures as high as 260° F 
have been used successfully without any adverse effect 
on the base coat. The higher the temperature, the 
lower the viscosity, and it may take several coats to 
build up a sufficient thickness on the ways. 

Opinions vary as to the most suitable thickness of 
the base coat. It must, to some degree, be governed 
by the surface condition of the wood. It is con- 
sidered that if the high spots on the surface are 
covered } inch deep this should be ample. At least 
two coats should be applied to the surface of both the 
standing and the sliding ways, but if the surfaces are 
uneven three coats may be necessary. It is just as 
important to ensure a good bond between the layers 
of base coat as it is to ensure good bonding of the 
initial coat to the wood. The temperature through- 
out application should be the same. To ensure good 
bonding of the second coat, it is preferable for it to be 
applied while the first coat is still warm and before it 
has completely set hard. This may be done by em- 
ploying two gangs of men to apply the base coat, the 
second gang following up closely behind the first. 

If the bond is poor, particularly if due to application 
at too low a temperature, this is usually readily de- 
tected. As the compound cools the surface contracts ; 
if bonding is poor it will crack and lift and can easily 


Fie 20 


EXAMPLE OF POOR BONDING OF THE BASE COAT TO THE 
WAYS 


be lifted off. If, however, it is thoroughly bonded to 
the wood, it is impossible to lift it off. The bond can 
be tested by trying to cut out a small slice with a knife. 
If poor, it will lift readily; if good, it cannot be 
separated from the surface fibres of the wood. 

Fig 20 illustrates a section of base coat which bonded 
so poorly to the wood that it was readily lifted off, while 
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Fic 21 


4 
THE SAME SECTION SEPARATED INTO LAYERS 


Fig 21 shows the same piece separated into layers. the ways are now dry. A more general view of the 
In this case the failure to bond was due to application beach ends taken at low water is seen in Fig 23. 
at too low a temperature, also to the large amount of 
dirt present on the ways. 


Applying the Base Coat 

Application of the base coat, and the subsequent slip 
coat or lubricant, can perhaps be best described in 
pictures. Fig 22 is a view looking up the beach end 
of the ways. Burning-off is almost completed and 


Fie 23 
BURNING OFF A SECTION OF THE BEACH END OF THE 
STANDING WAYS 


(Courtesy: Vickers-Armstrongs Ltd) 


Burning-off is in progress on a section of the ways 
which, in this case, are some 5 ft wide. 
Fig 24 shows a section of the sliding ways being 


Fie 22 
BE‘.CH END OF THE WAYS BEING DRIED OUT WITH BURN- 
ING SAWDUST AND KEROSINE Fie 24 
(Courtesy: Bartram & Sons Ltd) A SECTION OF THE SLIDING WAYS BEING HAND SCRAPED 
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hand scraped to remove old launching grease and dirt. 
A slightly roughened surface improves bonding of the 
base coat to the wood. 

A typical melting kettle holding about 600 Ib of 
base coat is shown in Fig 25. The solid base coat is 


Fie 25 
BASE COAT BEING MELTED IN WOOD- 
FIRED MELTING KETTLE 


" (Courtesy : Bartram & Sons Lid) 


Fie 26 


THE FIRST LAYER OF BASE COAT IS 
APPLIED HOT BY WATERING CAN 


(Courtesy: Bartram & Sons Ltd) 


added to the kettle in convenient size lumps from a 
400-Ib grease barrel. It has been found more con- 
venient to buy it in 7-lb or 14-lb slabs, as these are 
more easily broken up. The molten base coat is seen 
being ladled into a bucket which is carried to the 
launching ways. 
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A simple oil-fired or gas-fired kettle, preferably with 
a larger capacity, would ensure that the grease was 
maintained at the most suitable temperature for 
application. It would also save a considerable amount 
of time, as with a coal or wood heated kettle as shown, 
the workmen frequently have to wait for the base coat 
to melt. 

Various methods may be used to apply the molten 
base coat. In Fig 26 the first coat is being applied to 
the dried and cleaned beach ends by means of an 
ordinary 2-gallon watering can. This has been found 
to be a simple but effective method of application. 
The shipwright starts at the upper end of the section 
of standing ways and gradually works down, swinging 
the hot spray from side to side, thus ensuring a 
smooth coating. Temporary battens are nailed to 
the sides of the ways to prevent wastage. These are 
removed when the base coat has set hard. 

The application of the second layer is shown in 
Fig 27. This is applied before the first layer has set 


Fie 27 
THE SECOND COAT IS APPLIED AT A TEMPERATURE OF 
210° F (approx) 

(Courtesy: Bartram & Sons Ltd) 


hard, thus ensuring a good bond. Despite the un- 
evenness of the surface of the ways, built up in this 
case with three baulks of timber, the surface of the 
base coat solidifies to form an even surface. 

Application by means of small cans or ladles is seen 
in Fig 28. The hot base coat is scooped out of a 
bucket. This method takes longer to apply and it is 
difficult to obtain an even surface. Furthermore, the 
lubricant cools off more rapidly. 

A third method of application is by means of large 
hand brushes (Fig 29). This is rather slow, but an 
even coating can be obtained and adhesion is usually 
good. 
Particularly when launching large ships, some ship- 
yards use a hot iron to smooth the surface of the base 
coat after it has set hard. This ensures a dead smooth 
surface. 
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Fig 28 


APPLYING HOT BASE COATS BY MEANS OF LADLES 


(Courtesy: Vickers-Armstrongs Ltd) 


Fie 29 
COAT BEING 


BASE APPLIED BY BRUSH 


The standing ways are now ready for application of 
the lubricant or slip coat. The main length of the 
standing ways, upon which are built up the sliding 
ways, is coated with base coat some ten days or a 
fortnight before launch. The sections of the sliding 
ways are also coated with base coat. The lubricant 
is then applied cold by hand, the sections of sliding 
ways are inverted and slid into position beneath the 
ship, and the launching cradles are then built up. In 
some cases, grease irons are inserted at intervals be- 
tween the sliding and fixed ways to support the weight 
of the former until just before launch, when setting-up 
commences. This prevents undue squeezing out of 
the lubricants. In many yards, however, this is not 
considered necessary, particularly with petroleum 
based launching lubricants, because of their improved 
load-carrying properties. 


Application of Grease 

Application of the lubricating grease is quite simple. 
As shown in Fig 30, blobs of grease are thrown on to 
the smooth surface of the base coat and then smeared 
over by hand until it forms a layer some } inch to 
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} inch thick. Note that the temporary side battens 
have now been removed. A bird’s-eye view of the 
beach ends coated with base coat and grease is illus- 
trated in Fig 31. Note the raised side strips or 


Fie 30 
MINERAL GREASE BEING SPREAD OVER 
SURFACE OF LOWER END OF STAND- 
ING WAYS 


(Courtesy: Bartram & Sons Ltd) 


Fie 
BIRD’S-EYE VIEW OF BEACH END SHOWING APPLICATION 


31 


OF GREASE 
(Courtesy: Vickers-Armstrongs Ltd) 
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“ribands ”’ at the outer side of the ways. These 
prevent the sliding ways moving sideways as the ship 
is launched. 

It is most important that the grease used should be 
water-resistant. Properly bonded, petroleum type 
base coats are unaffected by water. The grease, how- 
ever, relies on its water resistance and adhesion to the 
base coat to prevent it being washed off as the tide 
rises immediately before launch. 

An interesting view of several sections of sliding 
ways coated with the base coat and grease is seen in 
Fig 32. It will be noted that the grease has been 
applied in smears with spaces between them. This 
has been done deliberately, as it is contended by some 


Fie 32 


LAUNCHING GREASE BEING APPLIED TO SECTIONS OF THE 
SLIDING WAYS 


(Courtesy: Vickers-Armstrongs Ltd) 


shipwrights that even when the sliding ways are in- 
verted and slid into place, air pockets or channels are 
left between the sliding and standing ways. This 
permits atmospheric pressure between the ways and 
prevents cohesion between the two surfaces. 

It is also interesting to note that the ends of each 
section of the sliding ways are rounded. This helps 
to maintain a complete film of grease on the surface as 
the ship slides down the ways. Sharp corners would 
tend to scrape off the grease, greatly increasing sliding 
friction. 

Everything is now ready for the launch. The last 
of the shores and blocks are removed, the vessel is 
christened, the triggers released, and the ship moves 
away, slowly at first and then faster, until it reaches its 
natural element. The tugs then take charge and the 
berth is now ready for’yet another ship to be built. 

Before leaving it is worth examining the standing 
ways after launch. The sliding ways have gone into 
the water with the ship and will be recovered later. 
A general view of the standing ways after a large 
vessel has been launched on petroleum based launching 
lubricants is seen in Fig 33, and a close-up of a section 
of the ways in Fig 34. It will be seen that the surface 
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is still in excellent condition, with no evidence of 
wood-to-wood contact. 


Reclamation of Base Coat 


Some shipyards reclaim the base coat after launch. 
When this is done, any launching grease remaining on 


Fie 33 


GENERAL VIEW OF THE STANDING WAYS AFTER THE LAUNCH 
OF A SUPERTANKER 


(Courtesy: Cammell Laird & Co, Ltd) 


Fie 34 
CLOSE-UP OF SECTION OF STANDING WAYS AFTER LAUNCH 
(Courtesy: Cammell Laird & Co. Ltd) 


the surface of the ways after launch should first be 
scraped off. As much as possible of the base coat is 
then scraped off and melted down into block form for 
re-application. If, however, petroleum type base 
coats have been applied properly, they are ex- 
tremely difficult to remove by hand scraping. Many 
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yards prefer to remove the surplus grease and leave 
the base coat on the baulks of timber which form the 
standing ways. The ways are then dismantled and 
stored until required for another launch. The base 
coat remaining on the surface preserves it even when 
the timbers are stored in the water. When the ways 
are rebuilt the surface is brushed down, a further 
layer of base coat being applied to repair any damage 
to the surface. 

With reclaimed base coat, it is important to ensure 
that it does not contain too high a proportion of the 
mineral grease, as this will reduce the compression 
resistance. It is possible, however, with careful 
control of melting technique to separate most of the 
grease from the base coat. The melting point of the 
latter is about 140° F while that of the grease is about 
210° F. If the kettle temperature is maintained at 
about 150° F and the mixture passed through a gauze 
strainer, the liquid base coat will pass through the 
gauze into suitable containers, while the semi-solid 
grease will be retained. 

Reclaimed base coat can either be mixed with new 
lubricant to ensure adequate compressive strength, or 


it may be used at the upper end of the ways, where 
pressures are relatively low and the load is carried for 
only a short period. It is not advisable to use re- 
claimed material at the lower end of the way, par- 
ticularly about the pivot points, where the loads are 
highest. 


CONCLUSION 
It is hoped that this paper, which of necessity is of 
largely a practical nature, will stimulate interest in 
one of the lesser-known fields of application of petrol- 
eum products, and the joint authors would like to 
thank the IP for the opportunity of presenting it. 
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DISCUSSION 


W. Pohl: The authors seem to be a little apologetic 
for presenting what they call a somewhat practical 
paper. I think that an apology is quite unnecessary ; 
they have given us a very fascinating account of a little- 
known lubricant application, and I am sure they have 
kept our attention right through the piece. Moreover, 
it seems to me to be a remarkably well-balanced paper. 
The authors have presented and analysed the problem, 
stated and discussed some of the factors involved, shown 
us the line of approach and the methods of investiga- 
tion, and finished up with the practical application, its 
dangers and difficulties. 

All this has been done with an air of simplicity 
it is quite easy to launch a ship. I am sure that this is 
not correct and that behind it all there has been a lot 
of hard thinking and hard work to achieve a final 
result, which is a very creditable achievement—not 
only in introducing a compound that launches ships 
but also in bringing forward a petroleum lubricant that 
seems to have quite a number of advantages over the 
traditional materials used in the past. 

The project is interesting in illustrating the difficulties 
of lubricant development outside the sphere of engine 
lubricants; whereas in engine lubricant development 
one can buy engines and put them on the bench and 
one can run vehicles on the road, one cannot put steel 
mills and ship-launching yards in a laboratory, and 
field trials become an integral part of the development 
work in a way that they do not in more simple applica- 
tions. Also, when this kind of development is started, 
one is up against traditional ways and traditional usage 
and one gets into the vicious circle that, unless the 
product has been used and a ship has actually been 
launched, nobody will try it until some evidence can be 
produced, and none can be produced until somebody has 
tried it. 

In view of all the difficulties and catastrophes which 
can happen, as the authors have pointed out, it is quite 
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understandable that the customer or the shipbuilder 
is rather reluctant to co-operate and that one has 
difficulty in persuading them to do so. The authors 
seem to have done all this and to have developed a 
lubricant on the sound basis of a solid, smooth base 
coat with a soft, slippery top coat. This seems to be 
obviously what is wanted to take the weight of the ship 
and to get it to slide. 

If I understand correctly, the inclination or declivity 
of the ship’s way in the launching is fixed at somewhere 
between 2° and 4°, say 3° +, not primarily to make 
the ship slip easily but to take care of various other 
factors, such as applied stresses and depths of water. 
Those who have to develop the lubricant are told, 
“Well, that is the angle of inclination, now do what 
you like with it—you cannot tilt it up or anything like 
that.” This being so, from the usual simple formule, 
the coefficient of friction must be something approxi- 
mating to tan 6, which is about 0-05 in this case. In 
fact, the actual formula is tan 6 minus something, so 
the coefticient of friction should theoretically be con- 
siderably below 0-05. Here again the authors have 
shown that they have indeed achieved that sort of 
figure in their laboratory data, but it appears that the 
practical data show figures rather higher. I think these 
latter figures are somewhat higher than those previously 
reported in the literature, and some of them, particularly 
in the low temperature launchings, are getting up to 
0-06 and 0-07. It would be interesting to know whether 
there have been any difficulties in these particular low 
temperature launchings. 

I think the authors go a little too far in one paragraph 
in saying that the lower the coefficient of friction the 
better. There is a danger that the ship might run 
away, and the authors did in fact mention this possibility 
in their presentation. 

I think all the friction data presented have been based, 
justifiably, on the complete system of base plus top coat, 
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but I believe it is equally important that the coefficient 
of friction, both static and sliding, should be equally low 
in the case of contact between base and base should that 
arise. J wonder if the authors have any data to show the 
frictional properties in cases of base-to-base contact? If 
the two base coats come together, as the authors ac- 
knowledge they sometimes do, there is the question of 
welding, with the formation of junctions. Ifthe junctions 
are too strong, sliding may be prevented and there is a 
hazard against launching. It seems that one must 
achieve a compromise; if the base coat is too hard the 
junctions will be too strong and liable to stick; if the 
base coat is too soft it will just squash and the ship 
may stick for that reason. It is therefore a matter of 
achieving the happy medium. 

Those of you who know Mr Blott as Chairman of the 
Rheological Test Panel of one of our Sub-Committees 
know that he always likes to dabble in rheological 
problems. On one occasion he worked out from the 
theoretical formule of van Iterson the loads that could 
be sustained by base coats of various hardness. Accord- 
ing to his calculations, a base coat with a penetration 
of 10 would sustain a load of 1350 tons/sq ft and a base 
coat with a penetration of 30 would sustain a load of 
135 tons/sq ft, whereas in practice the loads are only 
3 tons/sq ft, with a maximum of 20 tons/sq ft at the 
pivoting point. Therefore it would seem that one 
ought to be able to use much softer base coats than 
those which, from the graphs, have a penetration of 
the order of 7 to 10. It would be interesting to know 
whether the authors have had experience with softer or 
even considerably softer base coats. 

It is obvious from this and other papers that the most 
important moments in the brief few seconds of launch- 
ing a ship are the first seconds. Whether a ship moves 
in those first few seconds would seem to depend on the 
free force along the ways which is indicated by the load 
on the triggers. Now the authors have said that the 
maximum free load, by which I take it they mean W 
sin 0, is seldom exerted. However, in the literature one 
comes across a number of statements to the effect that 
loads on the trigger sometimes build up to extraordinary 
tigures, even to the extent of being greater than W sin 0, 
and reference is made to negative friction being shown 
from launching data. There always seems to be an 
element of mystery about this: either people do not 
know or, if they do know, they are reluctant to say to 
what it is due. Is it due to the wind blowing on to the 
stern of the ship? Is it due to the creep, for whereas in 
the calculations the ship is treated as a stationary 
object, it is actually mobile just at that moment and 
there is a certain amount of creep? Or is it just plain 
ignorance of the real weight of the structure? 

In the last part of the paper the authors have given 
a graphic description of the methods of application, and 
I think that Figs 25-30 are a perfect ‘‘ chamber of 
horrors’’ and it is a wonder that launching is ever 
successful or that one ever gets a new lubricant developed 
under such traditional and primitive methods of applica- 
tion. 

These wood-fired kettles, buckets, and beer jugs to 
pour the stuff on; should it not be possible these days 
to have oil-fired thermally-regulated kettles moving on 
a trolley with a pressure-spraying device? 

I suppose it is too much to hope for that, and the 
whole procedure is an example of how, even with the 
best of products, one may be up against the sort of 
hazards that may ruin the whole affair. Moreover, if 
anything does go wrong, one can be sure that it is 
axiomatic that the lubricant is to blame. 

Finally, in view of all this, I feel that the authors and 


their company are to be congratulated on their boldness 
and temerity in facing this sort of situation in develop- 
ing the lubricant and bringing it to success. There is 
more involved than technical success, because, if a 
catastrophe did happen—if the ship did stick—on that 
occasion it would not be Mrs Smith who would be 
launching, it would be the Queen of Ruritania, and the 
catastrophe would extend to the sphere of public rela- 
tions, so on all counts I think we can congratulate the 
authors not only on their work but also on the presenta- 
tion of a most interesting paper. 


G. H. Clark: In regard to the question of the various 
hardnesses of base coat materials, quite a lot of work 
has been done in the laboratory on this subject, but 
once again there is the difficulty of relating this to 
practice and one cannot afford to make any mistakes. 
It has been found that although the designed or estimated 
static loadings look quite low—2} tons/sq ft, for example, 
is only about 40 psi—TI think it must be appreciated 
that the surfaces on which they are applied are not 
machined dead true. They are, literally, lengths of 
timber, some of them may be fifty years old, and although 
with good shipwrights there is a fairly even surface, the 
local loading can be very much higher than that. 

Due to this, it is necessary to strike a compromise 
for practical reasons between a very hard material and 
a very soft one. If it is too soft, it will squeeze out due 
to pressure; if it is too hard, when there are these high 
local loadings, it is not ductile enough to accommodate 
the differences in the two surfaces. That is particularly 
true when the ship starts sliding, because there are these 
two surfaces, one moving over the other, built up in 
sections, and the actual application of the static load 
is usually rather primitive, by driving in wedges between 
the ship’s hull and the actual sliding ways, so even 
if the design loading appears to be low, I consider 
that the local loading in practice is usually very much 
higher. 

On the question of growth between the two surfaces, 
a lot depends on the actual time that the load is on the 
launching greases. Obviously, the longer the time and 
the less the lubricant between the two surfaces, the 
more likely is this to happen. Once again, I think 
this is a question of striking a compromise between a 
fairly ductile material, sufficient to carry the loads 
encountered, and very hard, brittle materials. 

In regard to sliding friction, the figures quoted in 
the paper have been obtained from ships’ launching 
curves, and it is most difficult to strike a mean. I have 
some figures here from ten different ships, the first five 
launched on tallow or tallow compound, and the second 
five, similar ships, varying little in size, on mineral- 
based launching lubricants. The load on the triggers, 
expressed as a percentage of the maximum (the free 
force) W sin §, varies from 55 to 84 for the tallow com- 
pounds, as against 49 to 98 for the mineral-based 
compounds. ‘The time the ship was held by the triggers 
alone varied from one minute to 13 minutes in the case 
of the mineral-based lubricants, and from 10 minutes to 
22 minutes in the other case. These large variations 
may be accounted for because these are from actual 
launches, where various things can happen. The co- 
efficients of sliding friction, again, seem to vary con- 
siderably. At steady sliding they vary from the lowest 
figure, 0-0189, to a maximum of 0-0365 for the tallow 
compounds. The values are rather more consistent for 
the mineral-base lubricants, the lowest figure being 
0-018 and the highest 0-0239, so there is not much 
difference. 

At steady sliding, the figures for mineral-based 
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compounds are lower, and they are very much more 
consistent for these various ships. 

Regarding Mr Pohl’s comment of cases where the 
trigger loading has exceeded 100 per cent of the free 
force, I cannot explain this, and possibly no one else 
can, and I wonder if, indeed, it is true. 

There are two methods generally used to measure 
the force on the triggers. Some shipyards use a hy- 
draulic pressure gauge. A pipe is inserted in the face of 
the trigger at one end and is connected to the pressure 
gauge at the other. The load is obtained from a simple 
calculation. In other cases, as in the one I showed, 
a strain gauge is attached to the triggers. The British 
Shipbuilding Research Association has done quite a lot 
of work on the subject of trigger loading in the past 
year or two. Unfortunately, the results obtained so 
far are not available to the public. I think in the past 
there has been a tremendous amount of hit and miss 
in this subject. There is one particular shipyard, 
probably one of the most famous in the country, where 
the designed loadings on the triggers, or the designed 
strength of the triggers to resist the calculated loadings, 
were sadly out, and they were very shaken when they 
did some experimental work with strain gauges and 
obtained the true loads on the triggers. 

I quite agree with Mr Pohl that it is extremely diffi- 
cult to introduce new techniques in the U.K. Thoughts 
have been expressed for using a portable oil-fired melting 
kettle, with a small hand pump, with which one could 
readily pump the molten base-coat oils on to the ways. 
But one has only to suggest that to a shipyard, and 
although the ship itself might cost several million pounds 
(a large tanker costs about £5 million these days) they 
would not spend £200 on improved grease-melting 
equipment to launch it safely. I just cannot explain 
this, but it is so. We even suggested a much simpler 
device at one shipyard, and that was an electrically- 
heated iron for smoothing out any surface inequalities 
after the application of the base coat material. Here 
again, ‘* We've never done that before, why should we 
start now, guv’nor?”’ was the attitude. One is up 
against a lot of difficulties here. I remember one par- 
ticular case where we had a lot of difficulty in applying 
the material—it was cracking and lifting and we could 
not understand it. We had gone to the trouble of 
inserting a thermometer in the melting kettle so that 
the man in charge of it could keep it at the desired tem- 
perature. We went round and eventually found that 
instead of it being at about 220° F, it was down to about 
150° F and, of course, the drop point of this material 
was somewhere around 140° F. We rather took him to 
task and it eventually transpired that the man could 
not read or write. The fact that he could not read a 
thermometer was just one of the small snags. But he 
would never have expressed this unless something had 
gone wrong. That is the sort of difficulty one can 
come up against. They are good practical men, but 
they do not like innovations and if anything highly 
technical was introduced I think they would just walk 
out on strike rather than use it. 

On the question of using the things that look like 
beer mugs, I quite agree, it is ridiculous and that was 
at one of the largest shipyards in the country. But 
time seems to stand still in new methods, as far as ship- 
wrights are concerned, at any rate in connexion with 
launching lubricants. 

The question of launching ships at low temperatures 
is quite a difficult problem. Actually, using these 
mineral-base compounds it has been found possible to 
launch ships, e.g. in Sweden, in about 40° F of frost, 
quite successfully. Previously, as most tallow com- 
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pounds contain some moisture, it has been necessary to 
put fires or braziers right alongside the launching ways, 
maybe for days before they are launched, to prevent 
them cracking, breaking, and lifting. Of course, when 
that happens one gets moisture underneath and it just 
lifts the surface. 


J. K. Porter: I would like to ask Mr Clark if he can give 
us any idea of the chemical nature of these mineral 
compounds. 


G. H. Clark: I could but would be rather reluctant 
to do so. I have mentioned as much as I would like to 
to an audience such as this—that the base coat is a 
wax-type material and the lubricant used is a carefully 
selected lime-base grease, or kind of lime base grease. 
I do not think I can go any further than that. 


C. I. Kelly: May I ask just how much of this material 
is used on the slipways for launching? I am wondering 
whether there is enough profit on sales to cover the 
expenses ! 


G. H. Clark: It is more than one might think. For 
a typical large ship, say a tanker of 47,000 tons, the 
amount of the base coat material required is something 
of the order of about 15,500 Ib in weight, or nearly 7 
tons, together with a roughly similar amount of grease. 
In actual fact, if a shipyard continues to use these 
materials it would not use so much base coat, because 
there will already be quite a lot present on the wood 
and it would be just a question of adding more base 
coat to provide a good surface. However, most of the 
grease is lost during the launching; it is swept down in 
front of the ways and goes into the water. 


W. H. Thomas: It occurs to me to wonder whether types 
of grease, other than lime-based ones, have been tried. 


G. H. Clark: I think that quite a large number of 
combinations were tried and the lime-based lubricant 
was found to be the most satisfactory from a laboratory 
point of view, and also from some mock-up tests. How- 
ever, once again, as I mentioned, it is possible to adjust 
the coefficient of sliding friction by altering the consis- 
tency of the greases; but I do not think it is possible to 
get a shipbuilder to co-operate on such a thing. As 
Mr Pohl mentioned, it is not really an experiment when 
one is launching a ship. It either goes or it does not 
go and one cannot afford any mistakes. Actually, | 
think quite a lot more work could be done on this sub- 
ject. This is particularly important now that shipyards 
are building bigger and bigger ships. In many cases, 
in order to do so, they have to lower the declivity, and 
the question of static and sliding friction then becomes 
extremely important. It might be that there are better 
lubricants, but we can only go to the laboratory stage 
and it is very difficult to push it past that. We do know 
now that this type of lubricant does work effectively 
and it seems to me to meet all the requirements. Never- 
theless, I do think more work should be done on assessing 
sliding friction characteristics of different greases. 


D. L. Samuel: Great stress has been laid on the fact 
that the way must be dry for the launching materials 
to be applied. Since most of this is done out of doors, 
does it mean that it is necessary to wait for dry weather 
before the coating can be applied? 


G. H. Clark: No, not really. Unless there is excep- 


tionally heavy rain the normal procedure of burning-off 
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at the beach ends, which is really the only part that is 
exposed, is quite adequate. The rest is under the hull 
of the ship and the beach ends must be done anyway. 
It has been carried out in quite heavy rain, but provided 
that the burning-off is done and is immediately followed 
by application of the base coat, possibly at a somewhat 
higher temperature, say 10° or 20° F, it seems to effec- 
tively overcome any trouble due to the weather. 


M. W. E. Parker: I would like to ask Mr Clark 
whether there are any other methods of launching used 
in the various shipbuilding countries, or whether he has 
outlined a method which is now the practice in most of 
the yards of the world. Earlier on, Mr Clark mentioned 
the ball-bearing method tried out by Japan during 
the last war, due to the shortage of materials. 

If it is, in fact, the general practice to use launching 
compounds, is there some departure in the case of 
smaller vessels, such as tugs, and do some shipbuilders 
still find tallow satisfactory, mainly because of the 
cheaper price? Perhaps, in places such as Portugal, there 
may still be extensive use of tallow, for launching a 
smaller type of ship. 


G. H. Clark: In the U.K. there is still quite a lot of 
tallow, or tallow-compound, used for large ships even 
in some of the bigger shipyards. They are very slow 
to change, as I have suggested, and they seem to be 
willing to put up with some of the defects. It is true 
that in smaller yards, where loadings are very moderate, 
tallow will probably launch a ship quite satisfactorily. 
It does not, however, overcome the other deficiency, 
the difficulty of application in cold or wet weather. 
But from the load-carrying point of view, tallow is 
probably quite adequate for launching small ships. Of 
course, with a small vessel, one of the problems is 
usually that the vessel itself is too light in weight to 
launch satisfactorily. ‘There have been cases where a 
tug being launched has had to be literally towed down 
by one already in the water. However, with very small 
ships like that I think an ordinary grease on top of the 
wood would probably be satisfactory from the point of 
load-carrying. It is true that in many parts of the 
world tallow is still being used very satisfactorily, 
particularly for smaller vessels. The point is that per- 
haps the smaller yard is a Jack-of-all-trades, or maybe 
the shipwright who is doing the job, just one of his many 
jobs, has used this method to launch his small ships 
satisfactorily. Again, there is in many cases this reluct- 
ance to change. There is no reason why these other 
improved materials should not be used. 

1 would query the question of price. In fact, it has 
been found that these mineral-based oils and lubricants 
have the edge on price over natural fats and oils, usually 
because less is used, and, pound for pound, I think I 
am right in saying that they are quite competitive. 


Where tallow has been used in smaller yards, I think it 
is merely because it is a time-honoured method and does 
the job if the loads are quite light. 


B. O. Ashford: May I ask if it has been investigated 
whether graphite could be a useful ingredient in a 
launching lubricant? 


G. H. Clark: As far as I am aware it has not been 
investigated. I do not think it would adhere too well 
to wood, in a minimum layer, say, of } inch. It also 
would be quite expensive to use. 


B. O. Ashford: What I had in mind was graphite 
mixed with other mineral or animal oil components to 
produce a graphite grease such as is commonly used for 
other heavy duty purposes. 


G. H. Clark: It is possible that it might have some 
advantages, but so far it has not been necessary. The 
lime-based type grease used as a lubricant, rather than 
as a base material, seems quite adequate. I do not 
think that this is an application for extreme pressure 
products of any description. 


T. M. Taylor: Are there any new factors coming into 
the picture for side launching? Certainly it would 
appear that one would have increased difficulties in 
protecting the ways from the weather, but do any 
other requirements have to be taken into consideration 
as regards lubricants for side launching? 


G. H. Clark: From the side-launching point of view, 
I think the biggest difficulty is not so much the actual 
launching, but the fact that in a fairly large shipyard, 
using side launches, the berths are about ten times as 
wide as they would be for stern launches. It is a 
question of shipyard frontage, which is important. 

Side launches have been done in the U.S.A. rather 
more widely, especially during the war, when shipyards 
were literally built from virgin country on any large 
river. In the U.K. the big problem facing shipyards is 
usually that they have insufficient water and their 
berth or yard frontage is very restricted. Where they 
might get five large building berths using stern launches, 
they would barely get one by the side launch. It is per- 
fectly true that there would probably be eight or nine 
ways as against two, but they would have to be covered 
prior to launch. There are only one or two yards in 
the U.K., quite small ones, that use side launches. 
One can launch into a smaller width of water by doing 
that, but it is very difficult to launch a large ship that 
way. 


The meeting then closed with a unanimous vote of 
thanks to the authors. 
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London, W.1, on 4 March 1959, the Chair being taken 
by C. M. Vignoles, C.B.E., President of the Institute. 


Ordinary General Meeting of the Institute of 
was held at 61 New Cavendish Street, 


The General Secretary read the minutes of the 
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previous meeting, which were confirmed and signed as a 
correct record. He also announced the names of mem- 
bers elected since the previous meeting. 


The Chairman introduced the author and the follow- 
ing paper was then presented. 


LOOKING AHEAD 
ON THE THRESHOLD OF OUR SECOND CENTURY 
By H. E. SNOW, C.B.E.{ (Member) 


WHEN it was suggested that members of the IP might 
regard the close proximity of the opening of the in- 
dustry’s second century as a suitable occasion for an 
appreciation of the forward outlook I had consider- 
able doubt about it and about undertaking it. 

In one sense, looking ahead is an art which is con- 
tinuously practised as a matter of necessity and for 
which no special significance attaches to the present 
instant in the industry’s history. The reference is, 
of course, to forward estimating in the quantitative 
sense. ‘There is so much skilled effort applied to this 
throughout our industry, out of the elementary need 
to take a view as to what is the task ahead and as to 
the preparation to be made for it, that the introduction 
here of another set of forward estimates would seem a 
work of supererogation. And one has well in mind a 
recent comment—or perhaps it should be described as 
a cri.de ceur—that more figures have been produced 
about oil than about almost anything else. 

Concern lest the title of the paper might cause ex- 
pectancy that it betokened an intention to indulge in 
the art of prophecy was a major cause of doubt about 
presenting it—because the intention is lacking. One 
still remembers being warned as a new entrant to the 
industry about ‘ the kaleidoscopic changes of the oil 
business.” To seek to prophesy in an industry so 
liable to changes in condition, in which there are 
political as well as economic factors to be reckoned 
with, would be to fly in the face of experience. 

This paper will consequently be descriptive rather 
than specific, and so will unavoidably fall short of the 
standards of precision set by those who address you 
on scientific and technical subjects. One is conscious 
too, in giving a general review, that many of those 
hearing it will feel that parts of it are already very 
well known to them. 

The last decade of the industry’s first century was 
a period of rapid development. World production, 


not taking into account the Communist areas, in- 
creased at an average annual rate of 6 per cent over 
the decade. Percentage-wise the annual growth in 
the first five years was a little higher, averaging 
6-3 per cent compared with 5-6 per cent in the second 
five years, though in mentioning five-year periods | 
should add that these are short enough to be affected 
by particular circumstances. But the growth is more 
significantly expressed in terms of tonnage. Pro- 
duction in 1953 was 160 million tons more than in 
1948; in 1958 it was 190 million tons more than in 
1953. Thus the annual production increased over the 
decade by 350 million tons—the equivalent of very 
nearly an additional million tons per day. ‘This large 
increase in production was accompanied by an in- 
crease in proven reserves which, from representing 
twenty-one times the production in 1948, rose to 
represent forty-two times the production in 1958. 
From the standpoint of the known existence of its 
raw material underground the industry begins its 
second century in a strong position. 

The outstanding feature of the decade was, of 
course, the development in the Middle East, which 
contributed 150 million tons—42 per cent—of the 
total annual increase of 350 million tons, with the 
result that its production rose from being 1 per cent 
of the total in 1948 to 26 per cent in 1958. The 
Middle East contribution to the increase in proven 
reserves was higher, rather over 75 per cent, so that 
of the total proven reserves those in this area rose 
from rather less than one-half in 1948 to rather over 
two-thirds in 1958. 

But, naturally, in a period of ten years significant 
developments were not confined to one. Amongst 
the others are some which it seems appropriate to 
mention even in a brief review. Continued explora- 
tion work not only led to new discoveries in other 
areas already ranked as important producers, as in 
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Venezuela and Indonesia, but showed the promise of 
large-scale production in others, such as Canada and, 
more recently, the Sahara. The development of 
submarine drilling began to open up the possibility 
of production from areas previously regarded as 
beyond reach. There was a rapid expansion in the 
use of natural gas in the U.S.A. to which was diverted, 
to an important extent, demand which otherwise 
would have been met by oil. There was a marked 
increase in the number of American companies taking 
an interest in foreign exploration, influenced by the 
high and increasing cost of finding and producing oil 
in the U.S.A. and by anticipation of a growing need 
to supplement U.S. production by imports. There 
were other new entrants to the exploration field. The 
U.S.A. adopted a policy of import limitation. A 
number of factors, including the advent of a much 
larger size of tankers, contributed to the growth of 
refining in consuming countries, of which the now very 
large refining industry in Europe is a major example. 
The decade also witnessed the introduction in the 
Middle East of the 50/50 principle for the assessment 
of the payment to be made to the countries of pro- 
duction—and, more recently, the grant of rights on 
other terms. In it has also taken place the beginning 
of the industrial use of atomic power. 

The industry is thus approaching its second century 
after a period of great activity, achievement, and 
expansion. This, however, does not mean that all 
is well. There is on our hands at present the problem 
of coping with the difficulties which arise from over- 
availability of supply in relation to a demand which 
in certain respects has fallen below earlier expecta- 
tions. This is, in recent times, a new experience in 
the sense that since the war most estimates of future 
demand have been exceeded in the event. 

Is it reasonable to expect for the first decade of 
the second century a continuation of expansion at the 
same rate as that witnessed in the preceding decade? 
One general consideration is that in certain basic 
respects the outlet scope for the industry has been 
changing. At an earlier stage we were supplying in 
fact a market special to oil. That is to say, oil was 
consumed very predominantly where it was the only 
practicable form of energy—the prime example being 
where the internal combustion engine is used, in- 
cluding gas turbines. More recently—and this is a 
development which, outside the U.S.A., may be said 
to have occurred only since the late war—oil has ex- 
tended into fields which were previously the preserves 
of other forms of energy, notably coal. In this newer 
field for oil the development has been under two 
headings: first, what may be described as com- 
petitive, where the consumer finds it to his advantage 
to use oil for reasons of cost, flexibility, cleanliness, 
and efficiency—and incidentally in this field oil itself 
is being partly ousted by natural gas in those areas 
where this is available. The second heading is re- 
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placement, where, owing to the physical lack of other 
forms of fuel, oil is used regardless of whether it has 
any real advantage. 

One approach to the problem of forecasting further 
oil requirements is based on an assessment of future 
requirements of energy in all forms. The growth of 
population, and at the same time the increase in 
energy consumption per head, with which the stand- 
ard of living is closely connected, are fundamental 
elements. The energy consumption per head in 
the most highly industrialized countries, with the 
highest standards of living, cannot, of course, be taken 
as universally applicable within the foreseeable 
future. 

In one respect the estimation of forward oil re- 
quirements from consideration of general demand for 
energy is not, in its application to individual areas, a 
very satisfactory one from the standpoint of the oil 
industry. In areas where there are substantial 
quantities of indigenous coal, the calculation of the 
energy requirements tends to relegate oil to the make- 
up position, i.e. the assumption is that oil will fill 
whatever gap may be left after deducting from the 
calculated total requirements of energy what amount 
is expected to be available from indigenous or other 
sources. The margin so assessed is very sensitive to 
changes in factors used in the calculations, such as the 
rate assumed for industrial expansion, and can differ 
widely as between estimates made at quite close 
intervals. This can result in an embarrassing position 
for the oil industry as leading to requests to equip 
itself to fill a calculated future gap, only in the event 
to be told that to do what had been indicated would 
be interfering with consumption of indigenous coal. 

However, various estimates have been made by this 
means which do not appear to be based on too highly 
optimistic premises, and these suggest an increase in 
oil demand in the world of between 6 and 7 per cent 
per year—roughly at the same rate as in the past ten 
years. 

Another approach is to try to gather from in- 
dividual consideration the growth to be expected in 
major end uses. Much of modern transport is based 
on the internal combustion engine, and this seems 
destined to remain, for many years at least, in the 
domain of oil. Total road vehicle population in the 
world has very nearly doubled in the last ten years, 
and the cry that it has reached saturation point is 
disproved year after year. Comparing the density 
of car population in the U.S.A. with the vast number 
of inhabitants and great distances in many other parts 
of the world, it would be foolish to postulate any 
limit to the use of road vehicles in the foreseeable 
future. It is only the future rate of increase which is 
debatable. 

Qualitatively, however, the future needs of trans- 
port may call for considerable changes in the types of 
finished products called for by the user. Already we 
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have seen the swing to the diesel engine on the road, 
and though the high rate of change is mainly due to the 
incidence of levies made (usually mentioned as duties) 
by the governments of consuming countries on road 
fuels in Europe and elsewhere, the higher efficiency of 
the diesel engine seems bound to lead to its wider 
adoption, at least in the heavier vehicles. Progress 
in the spark ignition engine has been marked, but is 
dependent on constantly higher qualities of gasolines. 
Desire to take full advantage of the efficiency of the 
diesel, coupled with the concentration of demand on 
the middle distillate fractions and the relative effect 
on prices, is encouraging research into the use of low 
grade gasolines in diesels. Whether such a develop- 
ment will become a material factor does not, I imagine, 
depend so much on reason as on the future levels of 
duties. When the lowest duty on gasoline in Europe 
results in doubling the retail price, and in some 
countries more than quadrupling the retail price, 
ordinary economics go out by the window. 

In aviation we have already seen a major change 
from gasoline to turbine engines setting a different, 
and technically easier, problem of fuel supplies. 
But whereas the characteristics of the gas turbine are 
particularly suited to aviation, or even to ships, 
because of their high load factor, it seems doubtful 
whether the turbine’s poor efficiency at low load 
would allow it to be used on a large scale for road 
or rail transport. Much effort is, however, being 
applied to this problem. 

In the competitive field of uses there are many in- 
dividual consumers who are only now beginning to 
realize the inherent advantages of oil. Too often 
the choice, or rather decision not to change to oil, 
has been based on a straight comparison of relative 
cost per therm or calorie. But it is being progressively 
realized that oil has many other advantages, increased 
output in many types of furnace, less wastage, because 
of accurate control and rapid response to changes of 
load, and a big saving in labour costs or effort. 
Smokeless zone regulations can also tip the balance in 
favour of oil. 

Possibly the most marked field where oil is gaining 
ground on account of its advantages is in the heating 
of domestic and commercial premises. We, in the 
U.K., are certainly backward in house heating and a 
far higher proportion of buildings in Europe, let alone 
North America, have central heating installed. 
More and more of this load is coming to oil because 
of its advantages, and it is reasonable to expect con- 
tinued expansion for a long period ahead. 

Use of oil in replacement of coal, because of physical 
shortage of the latter, was appreciable in the U.K. 
and much of Europe from the end of the war until 
late 1957, but since then the combination of some 
industrial recession, a mild 1957-58 winter, the cumu- 
lative effect of improvements in technical efficiency 
in use and of long-term contracts placed, during the 
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Suez crisis, for American coal, has thrown up a mar- 
ginal surplus of European coal. 

This has given rise in Britain, and in European 
coal-producing countries, to accusations that the oil 
industry is responsible for the difficulties of the coal 
industry and should, in one way or another, be sub- 
jected to impediments. Such accusations are un- 
founded, as also are the implications that the oil 
industry regards an indigenous coal industry as an 
object of attack. If it were so, it would certainly 
seem to me to be poor policy for the oil industry. In 
fact, a great deal of the consumption of oil in the re- 
placement of coal has taken place in power stations 
specifically prepared for oil consumption because of 
an anticipated shortage of coal. The use of oil for 
steam raising for electricity generation in a country 
with indigenous coal supplies is unattractive business 
for oil. It means the use of oil in circumstances in 
which a major part of its inherent advantages are 
not turned to account; it places the oil industry in 
the position of appearing to deny the natural outlet 
for small coal which, with increasing mechanization, 
is becoming a proportionately greater factor in coal 
production and is suitable only for burning in large 
boilers. Moreover, it is just in this field that nuclear 
energy will later compete. It would, therefore, seem 
altogether unwise to look for continuing large oil 
consumption for power generation in such areas. 

In relation more generally to the question of coal 
and oil competition, it would be unwise to fail to 
recognize the prior right of indigenous fuel in the sense 
that where consumers requirements can, taking all 
factors into account, be equally satisfactorily met 
from imported or indigenous fuel, the latter should be 
the natural selection. The consumer should choose, 
and for certain uses, as already mentioned, oil has the 
greater attraction. The replacement of indigenous 
fuel in much of this category of outlet, including as it 
does a large number of consumers with requirements 
which are quite small:in relation to the individually 
very large requirements of such outlets as power 
stations, is bound to be, and should be, a gradual 
process and should not throw on the coal industry 
the sudden strains such as have recently, for other 
reasons, occurred. Gradual and progressive de- 
velopment should in fact be of assistance to the coal 
industry in dealing over a period with its own fringe 
problems of excessively high cost of marginal pro- 
duction. 

In reviewing forward consumption of oil, whether 
from the overall energy standpoint or from considera- 
tion of individual end-uses, it seems to be the generally 
accepted conclusion that, failing a severe industrial 
setback, consumption will continue to expand at 
about or but little below the previous rate. In 
order to consider some of the implications of this, 
it is suggested that we might take as a basis the survey 
recently issued by the Chase Manhattan Bank. This 
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suggests an expected growth of demand, over the 
ten years 1957-67, of 5 per cent in the U.S.A. and 
7-7 per cent in the “ free foreign” areas, i.e. in the 
aggregate an annual increase of 6-3 per cent, which is 
only a small fraction less than the average rate of 
growth (6-6 per cent) over the period, of nearly 40 
years, 1919-56. It is, however, the increase in 
quantity rather than in percentage which is the more 
significant factor. The quantity increases estimated 
for the ten year period 1957-67 are 5-6 million bd 
(say 280 million tons/year) in the U.S.A. and 8 million 
bd (say 400 million tons/year) in the free foreign 
areas. ‘The total indicated increase by the tenth year 
is thus 680 million tons/year—little short of an ad- 
ditional 2 million tons/day, nearly double the corre- 
sponding figure for the preceding ten years. 

It seems, therefore, reasonable to assume that the 
industry has a sound basis for the early years of its 
second century in the sense that it can look forward 
to an increasing output possibly on a scale which in 
the next decade or a little longer would nearly double 
its output, and it has by its past efforts discovered 
underground resources of its basic material on a scale 
sufficient to support that expansion. 

The proven availability of raw material is an in- 
dispensable condition for confidence in ability to 
meet expanding demand, but it is, of course, no more 
than a first condition. There is involved the pro- 
vision of additional facilities all along the line—for 
producing the crude oil and transporting it to sea- 
board, for terminal installations, for refineries, for 
ocean transportation, for storage in the country of 
destination, for inland transportation, and other 
distribution and dispensing equipment to deliver to 
the consumer the products he uses. Nor is it alone a 
matter of producing from reserves already discovered. 
Exploration must continue—and not only in countries 
where future exploration may be necessary to maintain 
production or be required by conditions of tenure. 
Countries where geological conditions appear favour- 
able are not unnaturally anxious to have the possi- 
bilities tested. There is the urge of competitive 
effort to participate in the rewards of success and, to 
companies operating an internationally wide supply 
organization, new sources of production nearer to 
certain markets they supply may make an important 
contribution to the lessening of the transportation 
effort. 

In total all this means expenditure on a vast scale. 
The Chase Manhattan paper gives as an estimate of 
capital expenditure over the ten years 1957-67 the 
prodigious figure of $140,000 million, i.e. £50,000 
million, or on the average £5000 million/year. 

These are staggering figures, and it is worth while 
to consider what they signify. Expressed per barrel 
of oil estimated to be consumed during the ten year 
period, the total of $140,000 million is equivalent to 
$1.70/brl, say £4-5/ton. This is a big amount, but it is 
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not widely out of line with, for example, what can be 
deduced from the published figures of two internation- 
ally trading oil groups which over a five year period 
1953-57 show a total capital expenditure of approxi- 
mately £3-5/ton sold in one case and £3/ton in the 
other (figures which, moreover, are well in excess 
of the Government “take”’’ under 50/50). I ap- 
preciate that a great deal might be said by way of 
analysis of capital expenditure requirements in 
different areas and in the several sections of the 
industry. 

What is quite clear is that to conduct this industry 
very heavy capital expenditure must be provided for. 
It is a continuing need on a scale such that only a 
relatively small part is capable of being raised in the 
capital markets. The industry must provide the 
major part itself—from depreciation (which is in- 
adequate even for replacement in view of rising costs 
and increasing complexity of equipment)—and by 
ploughing back earnings. 

The high proportion of earnings which the industry 
has to plough back is a factor which is still, in my view, 
not adequately recognized, and this gives rise to 
unfortunate misunderstandings. The industry is one 
with large units doing a volume of business measured 
in terms of tens of millions of tons. Their earnings 
amount to correspondingly large sums and are apt to 
be criticized for their size in the misbelief that they 
accrue in cash to the stockholders. But the more 
harmful misunderstanding is that only too often the 
50/50 type of arrangement under which a high 
proportion of oil is obtained is regarded as providing 
an equal result to the owners of the natural resource, 
on the one hand, and, on the other, to the stock- 
holders of the companies engaged in developing the 
natural resource. In the working out of these arrange- 
ments the industry’s share can only be as much as 
that of the owner of the natural resource if the in- 
dustry is fortunate enough to be able to realize the 
posted prices used in the calculations. But apart 
altogether from this, the fact is that what the stock- 
holders get is only a fraction of the half attributed to 
the industry because so much has to be retained in the 
business and spent to provide facilities to handle the 
increasing quantities. The governments of the pro- 
ducing countries do not have to devote any part of 
their half-share to provide for the expansion of off- 
take, which will mean more revenue-earning tonnage 
for them. They have their half-share wholly in 
hand to spend on other things. The facts thus are 
that “50/50” results in more than half the benefit 
accruing to the producing countries where these 
arrangements apply. Their relief from the necessity 
to devote to the oil operation a substantial part of 
their oil revenue gives them more to devote to their 
general economic development. 

The figures which have been mentioned earlier about 
production and consumption were qualified as ex- 
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cluding the Communist areas because until relatively 
recently supplies to and from these areas have not been 
a major factor in international trade. The recent 
increase in the export of oil from Russia into the 
European markets and further afield has given rise to 
a good deal of speculation as to what the future may 
hold in this respect. From what has been reported, 
present exports are related to the need for foreign 
exchange to pay for imports of machinery and plant 
for the development of industry. In January last 
Mr Kruschev set out the Soviet goals for oil under the 
seven-year plan running to 1965. Crude oil produc- 
tion is planned to double, up to a figure of 240 million 
tons (48 million bd) by 1965. Russia is engaged on a 
very rapid industrial expansion and has a population 
approximately the same as that of the U.S.A. Con- 
sumption in the U.S.A. by 1965 is estimated to be of 
the order of 13 million bd. Looked at in this way a 
production in Russia of little more than one-third 
does not seem over-provision. But how it will work 
out and to what extent production increasing to the 
scale mentioned and supplemented, as in the U.S.A., 
by rapidly increasing use of natural gas, will be found 
to provide a margin for export is a matter of specula- 
tion and may involve other than economic factors. 

I have referred earlier to present difficulties arising 
from the over-plentiful availability of supplies. 
Those in touch with the marketing side of the industry 
know how acute these problems are; they have been 
accentuated also by the tanker tonnage position. It 
would be idle to expect the difficulties to vanish over- 
night. A recent estimate suggests that it may be 
four years before the tanker tonnage position is re- 
stored to near balance. Supplies from Russia seem 
likely to continue at a higher rate in the more im- 
mediate future. There have been very considerable 
discoveries of oil in Venezuela by concerns who made 
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their investment with the objective of finding oil so 
as to supplement supplies for the U.S. domestic 
market and now find themselves limited, by govern- 
ment policy, as to what they can import into their 
home market. The present position, disturbed and 
disturbing though it is, can, however, be viewed 
against the background that continuing expansion 
remains a reasonable expectation and a restorative 
factor. That conditions should improve is a vital 
matter to the industry in view of the importance to it 
of earnings on a scale sufficient to reward its investors, 
to maintain its ability to attract fresh capital, and 
also to devote as an indispensable condition a large 
proportion, by plough-back, towards meeting the 
heavy capital expenditure on which expansion 
depends. 

One is conscious of having in this review omitted to 
mention many things which are, or may become, 
significant factors in the future. Examples are the 
rapid growth of the petroleum chemical industry; the 
attention being given to possible new methods of 
bringing into use the enormous reserves in shale and 
tar sand deposits; the possible consequences of the 
relative proximity of the Sahara to areas of large 
consumption, in the development of outlets for natural 
gas as well as crude oil. The field is too large. 

To sum up—our second century may be said to be 
beginning in difficult conditions and with problems 
abounding. But the basic position, the prospect of 
continuing expansion, remains strong. The industry 
will continue to be a good one with which to be 
associated because of the vital service it performs 
and the satisfaction which the doing of it affords. 
It will continue also to provide wide scope for talent, 
technical and commercial, to meet, in conditions which 
by their nature cannot be static, the challenges of 
expansion and development. 


DISCUSSION 


O. F. Thompson: At the beginning of the paper refer- 
ence is made to the skilled effort that is applied to 
forward estimating. One is inclined to ask, ‘“‘ How 
skilled? *’ If we look back to test some of the past skill 
in forecasting it is remarkable how wide of the mark 
some of the judgment has been. Take production, for 
instance. Just a few years ago who of us was bold 
enough to predict that production in the U.S.A. would 
now be double what it was then? And consider the 
developments that have taken place in tanker transporta- 
tion. The present pattern of refinery location and of 
terminal facilities would undoubtedly have been different 
if there had been better perception of the trend towards 
large vessels. Forecasting the demand for oil products 
has also proved to be fraught with many pitfalls. As a 
case in point, in 1953 an official European organization 
obtained a concensus view of the outlook for kerosine 
demand and reported that consumption was about to 
reach a top limit. Consumption of kerosine in Europe 
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is now approximately 40 per cent higher than at that 
time. 

I do think that in looking forward we are rather apt to 
forget the lessons of the past. There is, I suggest, a need 
for a little leavening of historians with the economists 
and the statisticians who specialize in these studies. A 
most difficult factor in this problem of forecasting is the 
means of measuring the pace of human progress. This 
particular factor can so easily be misjudged, especially 
as the pace of the human progress is taking such different 
forms in different parts of the world. The speaker 
mentioned the population growth of the U.S.A., which is 
taking the world by surprise. But another change that 
is taking place in the U.S.A. is a marked and substantial 
decline in the numbers of people in manufacturing 
industry. Yet manufacturing output is, of course, 
going up. More people are moving into the service 
industries. 

In a number of other countries the pattern of human 
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progress is taking a different form, or is at a different 
stage. In many countries there is the persistent drift of 
agricultural workers into industry. At the same time, 
both agricultural output as well as industrial production 
have strongly rising trends. Measuring the effect of 
these factors in terms of oil demand is extremely difficult. 

A main driving force in these changes is the persistent 
demand for better working conditions, and that leads 
me to say a word about coal. Who will predict what will 
be the level of coal production at the end of what 
Mr Snow terms “‘ the first decade of the second century,” 
in other words, in about 1970? Will we see in Europe 
what has already happened in the U.S.A.? That is to 
say, in the U.S.A. the number of workers in the coal 
industry has dropped by about 50 per cent and yet the 
rate of pay of the American coal workers is the highest 
of its kind anywhere in the world. It is difficult indeed 
to speculate what may be the rate of European coal 
production as time goes on. 

Talking of coal, we should note what is happening in 
Russia. When it comes to economic planning you may 
agree that the Russians are realists. They are going to 
want a lot of energy. They need to increase their energy 
supplies quickly and cheaply. So they have recently 
revised their basic energy planning by taking the 
emphasis off deep-mined coal, because it takes too long 
to bring in new productive capacity and it is too costly 
in manpower; they have taken the emphasis off hydro- 
electricity and also off atomic energy, again because of 
the high capital cost and of the time taken in develop- 
ment. Instead, they are putting the main emphasis on 
surface coal, natural gas, and oil. 

It would seem that the considerations which have 
impelled those changes must also apply to a greater or 
lesser extent to Europe and to the other continental 
areas. How do we measure these factors in so far as 
they may affect oil markets? It is not easy and it 
remains to be seen whether the tendency will continue 
for the oil industry to under-estimate rather than to 
over-estimate. Has the industry gained in the past by 
under-estimating, or would it have done better to have 
been a little bolder? 

These problems are so important, and oil is so essential 
to the future world energy pattern, that I do feel that we, 
as an Institute, ought to devote more time to these 
questions. The Economics and Operations Group. is 
making good progress towards this end and you may 
feel that these activities should receive the support they 
deserve. 


M. E. Hubbard: Mr Snow’s paper touches, perforce all 
too briefly, on many interesting points which we would all 
like him to follow up in more detail. One, in particular, 
on which I would be glad to hear his views is the out- 
look for Europe on the importation of liquefied natural 
gas. 


Dr Francis E. McIntyre: As a visitor at this meeting 
I wish to express my appreciation for the privilege of 
hearing this excellent talk, and the very interesting 
discussion which has been begun by Mr Thompson. 

We too have done a bit of studying of this recent 
Chase Manhattan Bank analysis of investment costs, and 
I think some members of this Institute might be 
interested in a footnote along these lines to the paper by 
Mr Snow. We have compared investment costs as 
between the U.S.A. and what the Chase study calls ** the 
free foreign area,’ meaning the rest of the free world. 

The ratio of investment costs for a daily barrel of added 
capacity is three dollars to one in the U.S.A. as com- 
pared with the rest of the free world. That is, for every 


dollar which is spent on petroleum investment outside 
the U.S.A., three dollars must be spent inside the U.S.A. 
to add equivalent capacity. This comparison applies to 
the entire range of petroleum investment, from explora- 
tion through delivery to consumer. 

If one examines investment in exploration and produc- 
tion alone the contrast is even more remarkable. Here 
costs are seven times as great in the U.S.A. as in the rest 
of the free world. I think, in these circumstances, 
that it is not surprising that a number of U.S. firms are 
seeking for additional supplies outside the U.S.A., despite 
current import restrictions. 


G. V. Davies: I would like to ask Mr Snow if he has not 
been a little pessimistic about the possibility of raising 
finance for the oil industry from the public, because one 
reads in the papers that when a new issue is offered to 
the public, frequently it is over-subscribed as much as 
ten or twenty times and the lists are closed in a matter 
of three to five minutes. I think that the oil industry 
has had the same experience, so that if they ask for 
£10 million they get people offering them £100 million. 

Mr Thompson suggested that estimating was perhaps 
a little too cautious in the past, and that we might look 
forward a little more boldly. It seems that some 
European countries have been far too bold in this 
respect. Take, for example, Italy, a country of which I 
have some experience. There, the available refining 
capacity is some 2-7 times as much as the demand, so it 
would seem that somebody has done rather too much 
bold estimating. The extraordinary thing is that despite 
this over-refining capacity, there are still major oil 
companies prepared to build additional refineries in that 
country. 

I would like to ask Mr Snow what is going to happen in 
the Middle East. He has mentioned a 50/50 royalty 
basis, and I understand that some of the American 
companies, in their anxiety to obtain oil outside America, 
are tending to offer even more attractive terms to some of 
these Middle Eastern countries, of the order of 60/40, it 
may even be 70/30. So where is it going to end? 


H. E. Snow: Starting with Mr Hubbard’s question on 
how do I view the future of the importation of liquefied 
gas in relation to Europe, I am afraid the answer is 
that I do not have a firm view on that at all. The 
development of the use of natural gas, in places where 
it has so far occurred on any scale, has been a develop- 
ment based on a pipeline system direct from production 
location to consumer location. There does not appear, 
on present knowledge, to be very much prospect of 
natural gas being discovered in Europe on a scale 
comparable with that which has occurred in the U.S.A., 
and in making that remark I am not forgetting what has 
been done in France, nor the development which has 
taken place in Northern Italy, which has made an 
important contribution to Italy’s resources of in- 
digenous fuels. 

If natural gas is going to be imported into Europe, it 
has either to be imported by pipeline, e.g. from the 
Sahara, which is a very considerable proposition and an 
assured outlet would be needed to warrant the enormous 
capital outlay, or there is a possibility of importing by 
tanker, if one is right in using that term for a ship which 
carries liquid methane. We have seen the first ocean 
shipment. But I do not think that anybody yet knows 
what are the economics of it, and I should imagine that 
it is going to be some little time before the economics of 
that operation are fully established. It cannot stand, 
I should imagine, on the basis of a ship carrying some- 
thing of the order of 3000 tons. It would seem probable 
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that if it is going to be worthwhile much larger consign- 
ments than that will be needed. 

What the capital costs are going to be—some of them 
may be offset by saving in gas production equipment cost 
on this side—and what the transportation costs are I 
have no definite information about at all. One is a little 
worried about some figures that are worked out about 
natural gas, because there is a tendency outside the 
industry to assume that natural gas is something which 
can be obtained for nothing, but the countries from where 
the natural gas is exported are rather apt to have some- 
what different ideas from that when it comes to the time 
of export. 

On the questions asked by Mr Davies on the ability 
to raise money, I do not for one moment under-estimate 
the ability of the industry to raise money, but on this 
question of requests for money being responded to by 
ten, twelve, or sixteen times, I think it is legitimate 
to point out that there are what are known as stags. 
And that if the companies had decided to take up all the 
money they had been offered, there would have been 
headaches. 

However, if we are right in thinking that there is 
involved, looking forward, expenditure of the order of the 
figures that I have mentioned, I do not think that one can 
assume that it will be possible to deal with this other 
than by providing within the industry itself, by plough- 
ing back earnings, a very considerable part of what is 
required. 

Mr Davies asked a question about where we are going 
in the matter of the terms that may be offered to get oil. 
I cannot prophesy what offers will be made. I think 
what I have said here makes my thoughts clear on the 
matter, at any rate, which are that we are already on 
the edge of what is economic if we are, as we must, able 
to deal with the problem of financing development. 

During the last two years new agreements have been 
made in the Persian Gulf by one Italian company, one 
American company, one Canadian company, and the 
Japanese. It remains to be seen whether they will 
better serve the producing countries than do the existing 
type of agreements. For example, some of them do not 
provide one of the points to which I have drawn 
attention in the usual 50/50 agreements, 7.e. that the 
producing countries are relieved from capital contribu- 
tion. Until one has reached the stage where oil is being 
produced under those new agreements, and produced in 
quantities which are really significant in relation to the 
total, I think that it is a case of waiting to see how 
things develop. The circumstance that somebody offers 
different terms for a new venture is not in itself a valid 
reason for changing existing agreements for established 
undertakings producing very large revenues for the 
countries. 

On the question of the refining industry in Italy, that 
is a long story and in certain respects an interesting 
example of the effects of departure from normal 
economics. 


Lord Geddes: May I raise two points in connexion 
with finance? 

First, for the benefit of Mr Davies, concerning the over- 
subscription of Debenture issues, it might perhaps help 
to explain (as I have seen it from the other side of the 
fence) that this thing has really become a sort of game 
with the institutional investors. If there is, say, a 
£20 million issue, and you want £20,000 of it, you 
apply for £200,000 worth, because you think all the 
other investors are going to do the same. It is a matter 
of guessing what will be the allocation in respect of each 
application. I entirely support Mr Snow’s view that 
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one should not take too seriously these heavy over- 
subscriptions. 

The other point, which is quite frequently raised, 
particularly in company annual general meetings in 
connexion with the ploughing-back of profits, is the effect 
of this process on the return to shareholders on the total 
capital employed in the industry. The company is, 
after all, the property of the shareholders, and as its real 
value increases it can so develop that the amount dis- 
tributed to shareholders can become a very small 
percentage (say 1 or 14 per cent) of the total capital 
employed. I was wondering whether Mr Snow could 
express a view on what is a reasonable return in the oil 
industry for the shareholders to expect, expressed as 
a percentage of the total capital employed by the 
company. 


H. E. Snow: My answer to that question must be 
“No”; it is not of a nature which can be dealt with 
here. 


C. Chilvers: I have listened with very great interest 
to Mr Snow and I think he has analysed the immediate 
past and the immediate future very adequately. But I 
must confess to a little disappointment that he did not 
really cross the theshold. I was hoping he had brought 
his crystal ball with him and was going to tell us some- 
thing of the shape of things to come in the next quarter 
of a century, say, instead of the next few years. Where 
is the oil likely to be coming from? Will it be from the 
Arctic Circle? Will it be from the tropics? How will it 
be brought here? Will it be by 100,000-ton tankers? 
Will they be nuclear-powered? And so on. 

I also wonder whether he would like to forecast what 
the pattern of product requirement is likely to be. What 
will the refineries be expected to produce? 


H. E. Snow: I felt that it was better on this occasion 
not to try to look too far ahead nor to use a crystal ball. 
On the question as to where oil may be coming from in 
25 years’ time, I think I should say that you have avail- 
able in the IP, in the way of a vast collection of geological 
knowledge, experience, and ability, the means of finding 
a much more informed answer to that question than I 
could possibly give. 

I would just like to take up something Mr Thompson 
said. I am referring to the question of forward estimat- 
ing and the accuracy thereof. I do not personally think 
there is any answer to the question of whether it is 
better to under-estimate than over-estimate. What 
really matters, from the practical point of view, is not 
only what a particular set of estimates show, but what 
one does about them. In most sides of the business, 
when one does things one is creating facilities which are 
not precisely measured to fit the estimates. Refineries 
can be built only in certain units of capacity, and when 
any new refinery comes in there is a margin. One 
is always building in margins of capacity in one’s facilities, 
and therefore there ought to be a reasonable margin to 
pick up a degree of variation in estimating. 

It is something that has to be very constantly watched, 
because again, with the very much larger quantities we 
are talking of, year after year, the effect—if you take a 
variation of X per cent, and what that means today in 
terms of difference in facilities required and the difference 
in the amount of money that is spent, is very much 
greater than it was ten years ago, and it is going to be 
very much greater still in ten years’ time. So the 
people who are doing the detail of the estimating for the 
industry have an extremely responsible task. 
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E. J. Sturgess: May I ask Mr Snow if he considers 
that there should be a better line of communication 
between the oil companies and the independent tanker 
owners to enable them to forecast tanker requirements 
over the next five or ten years? I think the position to- 
day is, as Mr Snow mentioned, that the forecasters 
anticipate a surplus of tankers for the next four years. 
I think that position could only have arisen either 
because independent tanker owners went ahead build- 
ing with insufficient information or in too optimistic a 
frame of mind. 


H. E. Snow: I am not quite clear what is in mind when 
you talk about a line of communication. In certain 
respects, what has happened on the tanker side at the 
moment is an example of the malalignment that can arise 
when short views are taken of a particular position, and 


too optimistic an inference is drawn as to the maintain- 
ing of the rates of earning which happen at individual 
moments. 

Moreover, there has been this enormous movement of 
ships to flags of convenience, where there are taxation 
advantages which are denied to a number of the more 
regular flags. But I think the real answer to the question 
is that there is an absolute plethora of information; as 
I said there are more figures produced about oil than any- 
thing else, and there is no lack of information available 
to independent shipowners. 

I think that I can also say that if any people in the ship- 
ping industry want to come and talk to any oil companies 
about views of the future, they will find an open door. 


The meeting closed with a unanimous vote of thanks 
to the author. 
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THE INSTITUTE OF PETROLEUM 


ANNUAL REPORT 
For the Year Ending 31 December 1958 


General 


The year 1958 has been one of continuing progress, 
and the new headquarters have proved both comfort- 
able and eonvenient for members attending various 
meetings and using the library. The well equipped 
Lecture Hall has also proved a great asset. 

During the year the Council agreed to provide a 
badge of office, incorporating the Institute’s Crest, to 
be worn by the President on official occasions. 


Honours 

The Council offers its congratulations to the follow- 
ing members of the Institute who were honoured by 
Her Majesty the Queen during the year: 


C. A. P. Southwell . Knighthood 
Lord Geddes . C.B.E. 
W.N. Foster C.B.E. 
R. Lessing C.B.E. 


General Meetings 

Nine General Meetings were held during the year, 
and the attendance of members was well maintained. 
The March meeting took the form of a symposium on 
Insulating Oils and was particularly well supported. 


Annual Dinner 

Sir Owen Wansbrough-Jones, K.B.E., C.B., was the 
Guest of Honour at the Annual Dinner on 19 February 
1958, at Grosvenor House. About 1400 members and 
their guests attended. 


Summer Meeting 

A very enjoyable and interesting Summer Meeting 
was held in June at the Grand Hotel, Scarborough. 
About 160 members and their wives were present and 
the theme of the papers presented was ‘‘ Competitive 
Aspects of Oil Operations.” 


Awards 


Mr J. S. Parker was awarded the Eastlake Medal on 
1 October. 
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Studentship 


The Institute’s Annual Prize at the Imperial College 
of Science and Technology was awarded to Mr Kul 
Hilali, and Mr G. D. Fulford received the Institute’s 
scholarship award at Birmingham University. 


Branches 


All Branches have continued to thrive, and during 
the year permission was granted for the formation of 
two new Branches; these were the Abadan Branch 
and the Yorkshire Branch (with headquarters in 
Leeds). Their formation brings the total number of 
Branches of the Institute up to fourteen. 


By-Laws 

The alterations to the Institute’s constitution, men- 
tioned in last year’s report, were put before the 
members at a Special General Meeting held on 22 
January 1958, and approved. Following these 
changes application, under the Scientific Societies Act, 
1843, for rating exemption was made, and at the end 
of the year notification was received that this had 
been granted. 

The committee held one meeting during the year to 
deal with the additional modifications required to the 
Articles and By-Laws consequent upon changes in 
the composition of Council which were foreshadowed 
in last year’s report. These modifications, as agreed 
by Council, were put before the members at the 
Annual General Meeting held on 22 April 1958, and 
approved. In effect, the modifications will reduce 
the total membership of Council from forty-two to 
twenty-six by 1960. An ordinary member of Council 
cannot now continue in office for longer than six years 
without a break of at least one year. Past presidents, 
other than the immediate past president, no longer 
continue automatically as members of Council. 
Council has recorded its appreciation of the valuable 
services rendered by past presidents who have now 
retired from office. 

A new edition of the pamphlet containing the 
revised Memorandum and Articles of Association and 
By-Laws was issued in the latter part of the year. 
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Economics and Operations Group 


The Economics and Operations Group continued to 
be active and held a total of seven meetings during 
the year. The average attendance was approximately 
sixty. 


Education 


The Education Committee, which has the assistance 
of the training advisers of a number of the oil com- 
panies, met four times during the year. Various 
subjects are being considered, including a revision of 
the syllabus of the City and Guilds Petroleum Courses 
to bring it more in line with modern requirements. 


Engineering 

The outstanding achievement of the Engineering 
Committee during 1958 was the publication in 
December of the Tanker Safety Code, the fifth in the 
series of IP Safety Codes. This code covers very 
fully the detailed precautions to be taken during load- 
ing and unloading of petroleum (and allied operations), 
ship to ship transfers of petroleum, packed cargoes, 
tank cleaning, fire and general precautions. It 
follows the best practices of the industry, and should 
be of great value to all tanker operators. Our thanks 
are due to the Tanker Sub-Committee under the 
Chairmanship of Mr W. R. Davies and the Vice-Chair- 
manship of Dr C. T. Sutton. 

The Airfield Supplement to the IP “ Marketing 
Safety Code’ has now been completed in draft and 
will be published after final editing. It is considered 
that this code will be of the greatest assistance to air- 
field authorities and those concerned with the pro- 
vision and general operation of airfield facilities. It 
is primarily intended to be applicable to commercial 
airfields, but it might also provide some guide to such 
branches of the armed services as may be concerned 
with the provision and operation of aviation facilities. 

The Electrical Sub-Committee has produced two 
appendices for the Electrical Code, on Telecommunica- 
tions and on Earthing and Bonding Practice re- 
spectively. It is hoped that these will be published 
during 1959. Meetings with H.M. Electrical Inspector 
of Factories have cleared up certain misunderstand- 
ings towards the conception of ““ Remotely Dangerous 
Areas,”’ and this concept is being applied in the design 
of electrical equipment for one of the new refineries at 
present under construction in this country. 

During 1958 the Engineering Committee has been 
glad to learn that in several countries where petroleum 
regulations are being revised by the authorities, the 
safety codes issued by the IP have been and are being 
used as a basis for rules covering the more important 
provisions, such as tank enclosure capacities and 
safety distances. The Government of Ghana made 
direct approaches to the Institute on the subject of 
safe practices in the petroleum industry. 


Correspondence with official and unofficial bodies 
has covered such diverse subjects as the spread of 
crude oil on waterways, ship repairing regulations, 
and container cleaning and filling. 


Publications 

The work of the Committee has continued along 
much the same lines as in the previous year, and the 
high standards of both the Journal and the IP Review 
have been maintained. Both these periodicals show 
an increase in size compared with 1957, the former 
from 331 to 442 pages, and the latter from 350 to 420 
pages. The number of abstracts has increased 
slightly, but the space occupied is about the same. 
Every effort has been made to maintain the quality 
and scope of these abstracts. The circulation of the 
Institute’s monthly periodicals, outside the body of 
the membership, has again increased. 

In spite of some dislocation consequent on the 
move to our new premises, the use of the library by 
members and others has continued to grow, and there 
seems every reason to expect that, with the improved 
facilities now available, this growth will continue. 

There have been two new book publications this 
year. One is “ Competitive Aspects of Oil Opera- 
tions ’’ and contains the papers and discussion of the 
Summer Meeting held at Scarborough in June. Near 
the end of the year there appeared also the “ Tanker 
Safety Code,” referred to above. The 17th Edition 
of “Standard Methods’? appeared in February. 
Further reprinting of the British Edition of the 
ASTM-IP Petroleum Measurement Table has been 
necessary owing to continued demand. <A number of 
other Institute publications are in course of revision. 


Standardization 

The 18th Edition of “ Standard Methods ”’ was due 
for publication early in February 1959. It will 
contain four new methods, and ten existing methods 
have been revised. The booklet “Engine Test 
Methods for Rating Fuels” is being brought up to 
date and publication of a separate booklet on ‘‘ Engine 
Tests for Lubricating Oils ’’ is planned. 

The possibility of streamlining the organization of 
the Committee and of its Sub-Committees and Panels 
is under discussion. Council wishes once again to 
place on record its appreciation of the co-operation of 
Member Companies in allowing their technical 
specialists to take an active part in this important 
aspect of the work of the Institute. 

Active co-operation with the British Standards 
Institution and with foreign standardizing bodies has 
continued. 


Research 

Co-operation with the Medica] Research Council has 
been maintained during 1958, and the work sponsored 
by the Hydrocarbon Research Group in the Uni- 
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versities and Technical Colleges has continued to 
expand. 


bth World Petroleum Congress 


Throughout the year, the British National Com- 
mittee of the World Petroleum Congress has been 
active in sponsoring the preparation of twenty- 
four papers from the U.K. for presentation at the 
Congress to be held in New York in June 1959, at 
which the Institute will be strongly represented. 

The President and Mr T. Dewhurst (President of 
the Ist World Petroleum Congress) have been 
nominated to the Committee of Honour. 
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Council have also agreed to sponsor the passages 
of three representatives from the Universities, who 
could make special contributions to the Congress and 
who otherwise might not be in a position to attend. 


Staff 


The past year has been one of steady consolidation 
following the occupation of the new premises at the 
end of 1957. The improved accommodation and 
facilities at 61 New Cavendish Street have been much 
appreciated by the staff, who, once again, have met 
all demands made upon them and have continued to 
provide most efficient service to the Institute. 


MEMBERSHIP 


Details of Membership as at 31 December 1958: 


Changes during 1958 


Total - Total 
31 Dec Trans- Trans- 31 Dec 
1957 New ferred Resigned | Deceased ferred or 1958 
to from 
Honorary Mensbers 2 2 
Members ? ; 648 50 8 238 4 5 22 670 
Fellows 755 52 31 25 6 4 48 803 
Associate Members 846 52 1 38 12 846 
Associate Fellows. 1382 200 7 46 6 20 135 1517 
Students 46 9 - 2 - 6 ] 47 
Totals 3686 363 47 139 19 47 205 3891 
Member Companies 236 7 = 9 - : 2 234 
DEATHS 
It is with regret that the following deaths during 1958 are recorded: 
A. J. Begg (M) D. G. Johnson (M) J. Pearson (AF) F. M. J. Valint (AF) 
A. F. Castle (M) J. Lamb (F) W. Pott (M) A. J. Voke (AM) 
B. C. Desai (AF) H. V. Lavington (F) E. R. Rowe (AF) 8. S. < ebb-Bowen (AM) 
J. P. Duffy (AF) M. A. O’Connor (F) T. C. Tuft (AM) J. H. M. Young (F) 


D. Froozani (AF) W. H. Oosten (F) 
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P. J. Udall (F) 


By Order of the Council, 
C. CHILVERS, 
Honorary Secretary 
March 1959 
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1957 
£ 

1,104 

8,526 

326 

9,956 

291 

9,665 
90,460 
5 
1,702 
47,470 
2,951 

350 

6,215 

439 

335 

6.459. 
64 


£158,656 


THE INSTITUTE 
(A Company limited by Guarantee 
BALANCE SHEET as 


£ d. £ &. 


Capital of the Institute under Bye-Laws 36, 44, and 45: 


Life Membership Fund— 
As at 31 December 1957 
Add Receipts during 1958 


Entrance and Transfer Fees— 
As at 31 December 1957 
Add Receipts during 1958 


1,148 19 O 


Entrance Fees . 466 4 0 
Transfer Fees . 31 10 O 
9,023 6 9 
General Donations— 
As at 31 December 1957 326 5 0 
Add: 
Transfer from T. C. J. Burgess Prize Fund . 5 0 0 
331 & 
Special Donations— 
Transfer from Building Fund Account 91,009 1L O 
101,513 1 9 
Less Net Loss on Sale of Investments brought forward — . ; ; 291 9 9 


Building Fund Account: 
As at 31 December 1957 . 
Add: 
Interest Received (Gross) during year. 


Less Transfer to Capital 


T. C. J. Burgess Prize Fund 
Less Transfer to Capital . 


General Reserve: 
As at 31 December 1957 . 
Add Transfer from Revenue Account 


Reserve for General 
Repairs and Maintenance 
Revenue Account: 
As at 31 December 1957 . 
Add Surplus for year 


Less Transfer to General Reserve . 
Amount written off Leasehold Premises 


Subscriptions Received in Advance: 

Members’ Subscriptions for 1959 

Members’ Subscriptions for 1960 

Members’ Subscriptions for 1961 

Members’ Subscriptions for 1962 . 
Member-Company Subscriptions for 1959 . 
Journal Subscriptions for 1959 

Journal Subscriptions for 1960 

Journal Subscriptions for 1961 


Current Liabilities and Provisions: 

Provision for Pension 
Sundry Creditors and Accrued Charges 
( ‘omple tion payment on 

Leasehold Premises 
World Petroleum Congress 
Fuel Testing Correlation Fund 
Entertainment Account— 

As at 31 December 1957 


Add Excess of Receipts over Expenditure during 


vear to date 


Sum Set Aside for Grants to Branches and Students’ Section 


— — 101,221 12 0 
90,460 4 
549 6 11 


91,009 u 0 
91,009 ll O 


5 0 
5 0 0 
1,702 0 11 


18,297 19 1 


20,000 0 0 


500 0 0 


47,470 0 5 
5,909 10 6 


53,379 10 11 
18,297 19 1 


5,000 0 
23,297 19 1 
———— 30,081 11 10 
1,796 11 6 
9 9 0 
4 4 0 
440 
833 17 6 
2,848 0 1 
35 8 10 
414 6 
— 5,536 9 5 
350 0 0 
7,219 0 11 
6,394 9 9 
1,367 15 8 
1,044 19 2 
335 8 8 
599 15 6 
0935 4 2 
17,811 9 8 
£175,151 2 11 


AUDITORS’ REPORT TO THE MEMBERS 


We have examined the above Balance Sheet and annexed Revenue Account and report that we have obtained all the 


affairs at 31 December 


Scorrish Union House, 
25 BucKLERSBURY, 


Lonpvon, E.C.4. 
3 March 1959. 


In our opinion, proper books of account have been kept by the Institute, so far as appears from our examination of those 
best of our information and according to the explanations given to us, the accounts give the information required by the 
1958, and the Revenue Account gives a true and fair view of the revenue for the year ended on that 


OF PETROLEUM 
and not having a Share Capital) 
AT 31 DECEMBER 1958 


1957 
£ £ a & £ s. d. 
Leasehold Premises (998 years) 
Cost of acquisition in 1955 ‘ 19,998 10 0 
Add cost of conversion ‘ . 90,787 8 1 
110, 785 18 1 
Less Amount written off . 6,000 0 0 
77,981 —__—_—_————- 105,785 18 1 
Office and Library Furniture: 
At valuation, being Net Amount in the C aati ’s books at 1 July 1948, 
less Sales. ‘ 221 10 8 
403 3 0 
Less Aggregate Depreciation — . ‘ 2,491 0 4 
5,459 —_——— 8,912 2 8 
Investments—at Cost: 
£7,800 5°,, Birmingham Corporation Redeemable Stock 1973/75 . 7,488 16 4 
£10,000 British Electricity Guaranteed Stock 1974/77. 
£7,500 44°,, Commonwealth of Australia Redeemable Stock 1960, 62 7,557 5 0 
(Market Value at 31 December 1958 £22,438.) on —— 22,421 19 10 
Current Assets: 
5,892 Stock of Publications as certified by the General Secretary . a Gloe & © 
Sundry Debtors and Payments in Advance including Income Tax re- 
6,952 coverable . 7,706 17 4 
Members’ Subscriptions in arrear not valued ; : , —- - 
1,000 Member-Company Subscriptions in arrear . . 2,010 10 
25,000 Loan—Birkenhead Corporation ‘ . 7,500 0 0 
428 Cash on Deposit with Post Office Savings Bank . 439 3 9 
Cash at Bank— 
£ £ os 
3,000 Deposit Account 7,520 0 0 
3,109 Current Account . : 5,447 6 8 
335 Entertainment Account . 935 4 2 
6,444 - —- 13,902 10 10 
46,316 —— — 37,965 6 11 
Assets Held on Account of the ee Fund: 
28,900 Cash at Bank 65 15 5 
£158,656 
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information and explanations which to the best of our knowledge and belief were necessary for the purposes of our audit. 
books. The Balance Sheet and Revenue Account are in agreement with the books of account. In our opinion, and to the 
Companies Act, 1948, in the manner required, and the Balance Sheet gives a true and fair view of the state of the Institute’s 
date. 


Smira & WILLIAMSON, 


Chartered Accountants. 
Auditors. 
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THE INSTITUTE 


(A Company limited by Guarantee 


REVENUE ACCOUNT ror THE 


To Administrative Expenses: 


1957 
£ 
13,559 
1,204 
14,763 
7,629 
7,234 
1,641 
1,276 
348 
3,265 
1,088 
2.177 —— 
205 
91 
9,802 
2,953 
315 
180 
188 
19 
3,655 
804 
507 
650 
304 
90 
100 
168 
1,488 
16,207 
7,989 
£24,196 


Staff Salaries and National Insurance 
Staff Pension Scheme Contributions 


Less Applicable to Publications . 


Printing and Stationery 
General Postages 
Telephone, Cables, and Travelling Expenses 


Less Applicable to Publications—one third . 


Audit Fee 

General Expenses 

Insurance 

Printing of Memorandum, Articles of Association and Bye- laws 


Establishment Expenses: 
Rent and Water Rates 
Cleaning . 

Gas and Electricity ‘ 
Heating . 
Repairs and Maintenance . 


Less Applicable to Publications . 


Meetings: 
Pre-prints, Reporting, ete. 


Sum set aside for Grants to Branches and Students’ Section 


Sundries: 

Library Expenses 

Legal Expenses 

Removal Expenses 
Subscriptions to Societies . 
Scholarship Awards . 


Depreciation of Furniture (10°;) 
Publications Revenue Account: 
Deficit for year ‘ 


Transfer to Reserve for General Repairs and Maintenance 
Balance, being Surplus Revenue for Year. 
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£ ad &£ 8. d. 


14,928 13 10 
. 41,273 010 
16,201 14 8 
7,838 2 0 
8, 363 12 8 
1,940 14 5 
1,577 0 0 
508 14 7 
4,026 9 0 
1,342 3 0 
——————- 2,684 6 0 
94 10 O 
297 2 9 
200 19 2 
120 0 0 
712 11 11 
11,760 10 7 
572 1 
572 13 1 
660 12 5 
294 16 8 
7612 
2,176 15 2 
5443 9 
—— 1,632 11 5 
528 9 0 
635 17 0 
396 2 1 
114 9 1 
100 0 0 
617 18 2 
990 4 8 
2,529 14 4 
18,695 5 2 
500 0 
5,909 10 6 
£25,104 15 8 
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OF PETROLEUM 
and not having a Share Capital) 
EnpDED 31 DecemBER 1958 
1957 
£ £ s. d. 
11,918 By Members’ Subscriptions received for 1958 12,644 7 10 
Members’ Subscriptions in arrear, received during year 284 11 O 
10,619 ,, Member-Company received for 1958 10,416 14 6 
20 ~,, Special Subscription : 20 0 0 


1,382 ,, Interest Received (Gross) 


£25,104 15_8 


£24,196 
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THE INSTITUTE OF PETROLEUM 
FORTY-SIXTH ANNUAL GENERAL MEETING 


Tue Forty-sixth Annual General Meeting of The 
Institute of Petroleum was held at 61 New Cavendish 
Street, London, W.1, on 22 April 1959, the chair being 
taken by the President, C. M. Vignoles, C.B.E. 

The notice convening the meeting and the minutes 
of the previous Annual General Meeting were read. 
The minutes were confirmed and signed as a correct 
record. 


ELECTION OF OFFICERS FOR THE 
SESSION 1959-60 
President 
On the proposal of the Rt Hon Lord Geddes, C.B.E., 
seconded by A. C. Hartley, C.B.E., the re-election of 
C. M. Vignoles, C.B.E., for a second term of office as 
President was carried with acclamation. 


Honorary Treasurer 

F. L. Garton proposed and G. H. Thornley seconded 
that O. F. Thompson, O.B.E., be elected Honorary 
Treasurer for the session 1959-60. This was carried 
unanimously. 


Honorary Secretary 

W. M. Catchpole was unanimously elected as 
Honorary Secretary on the proposal of C. Chilvers, 
seconded by E. Thornton. 


Honorary Editor 

It was proposed by D. L. Samuel, seconded by J. C. 
Wood-Mallock, and carried unanimously that Dr E. B. 
Evans be elected Honorary Editor. 


Additional Members of Council 

The President said that the Council wished to 
nominate Sir Stephen Gibson, C.B.E., and C. Chilvers 
as additional Members of Council for a term of three 
years in accordance with Article 30 (c). The proposal 
was seconded by L. L. Hosking and carried without 
dissent. 


Members of Council 


As the result of the ballot for Members of Council to 
serve for a term of three years the following were 
declared elected: J. G. Annan, G. A. Dickins, A. J. 
Foster, L. L. Hosking, and M. E. Hubbard. 


Ex-Officio Members of Council 
H. Hyams seconded the proposal by the President 
on behalf of the Council that C. W. Banyard, J. H. M. 


Clark, and D. H. Tullis be elected to serve on the 
Council as representatives of the Branches Committee. 


MEMBERS ELECTED OR TRANSFERRED 


In accordance with the By-Laws, a list of all persons 
elected or transferred during the year 1958 was tabled. 


REPORT OF COUNCIL 


C. Chilvers, Honorary Secretary, presenting the 
Report of the Council for the year 1958, said: Our 
membership continues to increase, and by the end of 
1959 should top the 4000 mark. When I referred in 
my Report last year to the new headquarters, we had 
only been in them a matter of a month or two; we 
have now had a year in these headquarters, and I 
know that everyone of the staff, and everyone who 
visits here, is very proud of the building and of the 
facilities that we have here. 

J. S. Parker was awarded the Eastlake Medal in 
1958. Everyone who has been on Council, or who 
has been closely associated with the Institute, knows 
how much work he has put in for the Institute over 
very many years. 

The Branches, under the chairmanship of G. H. 
Thornley on the Branches Committee, continue to 
thrive, and we now have a total of fourteen, two new 
ones being formed during the year. 

The main factor of the changes in the By-Laws, 
which alter the Constitution of the Institute, is the 
reduction in number of the membership of Council 
from 42 to 26 by 1960. By changing the By-Laws 
we have been successful in obtaining exemption of our 
premises from Rates, thanks very largely to the efforts 
of V. Biske and our General Secretary. This repre- 
sents a very considerable saving to the Institute; in 
fact, something approaching £2000 a year. 

I should say something about the Engineering Com- 
mittee, under the Chairmanship of E. J. Sturgess, 
C.B.E. A further safety code, the Tanker Safety 
Code, was issued during the year, and an Airfield 
Supplement to the Marketing Safety Code is approach- 
ing completion. The other codes are under revision. 
This Committee undoubtedly does very valuable work, 
which is much appreciated outside the Institute itself. 

The high standard of our publications has been 
maintained, and we can be extremely proud of the 
work done by our Publications Committee, by the 
Honorary Editor, and the Honorary Associate Editor 
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FORTY-SIXTH ANNUAL GENERAL MEETING 


and their committees, and particularly by the per- 
manent Editor of the Institute, and his assistants. 
Our publications are a pattern which any institution 
could indeed be proud to emulate. 

Standardization again is one of the regular features 
of the brief reports which I have made in the past. 
The Standardization Committee, which is under the 
chairmanship of F. L. Garton, does very valuable work 
for the Institute, and for the industry at large. I am 
sure we should place on record our thanks to those 
who give so much time to the detailed work of the 
Committee. 

The Fifth World Petroleum Congress will be held in 
about a month’s time, and I am sure members will be 
glad to know that our President and T. Dewhurst have 
both been nominated to the Committee of Honour. 

Finally, I would like to say a personal word to 
express my appreciation, as this is my last appearance 
that I shall make as Honorary Secretary—my appre- 
ciation to you, sir, and to your six immediate pre- 
decessors in office, for the support which has been 
given me as Honorary Secretary. I would also like 
to say a word particularly to the permanent staff of 
the Institute. They have made the job of Honorary 
Secretary comparatively light over the last ten or 
twelve years, and the Institute owes a great debt to 
them. I am quite sure that the loyalty they have 
given me will be passed on to the new Honorary 
Secretary. 

D. L. Samuel seconded the adoption of the Report 
of Council for the year 1958, and it was carried 
unanimously. 


ACCOUNTS 


C. M. Vignoles: Unfortunately your Honorary 
Treasurer, G. H. Coxon, is unable through illness to 
be here to-day, and I am sure we all wish him a speedy 
recovery. You have the accounts before you, and 
you will see that, with the completion of our new 
building, the Council have taken the opportunity to 
bring the Balance Sheet up-to-date, by transferring 
various sums from the Revenue Account to provide 
adequate reserve funds for future contingencies. The 
Building Fund Account is now shown under the head- 
ing ‘Special Donations’’ in the capital of the 
Institute, and the General Reserve has been brought 
up to the more realistic figure of £20,000. 

A new reserve of £500 for General Maintenance has 
been created, and it is the intention to transfer £500 
each year from the Revenue Account to this Mainten- 
ance Reserve. 

On the Assets side of the Balance Sheet, the Lease- 
hold Premises are valued at £105,785 18s. 1d., which 
includes the sum of £5000 written off as Depreciation. 

Part of the Liquid Funds of the Institute have 
been invested during the year, making a total of 
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£22,421 19s. 10d. under the heading of “ Investments 
at Cost.”’ 

Turning to the Revenue Account, 1958 has been an 
interesting year, as it is the first full year at our new 
headquarters, and there are expenditures which we 
have not previously had to meet, such as £130 for 
water, £250 for cleaning, an increase of £480 for gas 
and electricity, and an increase of £100 for heating. 
Against this extra expenditure can be set the figure 
of only £440 for Rent, a saving of some £2500 over the 
previous year. 

All in all, the Administrative and Establishment 
Expenses worked out very much as foreseen by the 
Finance Committee, and the Council feel that the 
surplus balance of just under £6000 for the year is both 
satisfactory and encouraging. 

I propose, from the Chair, the adoption of the 
Accounts for the year 1958. 

F. L. Garton seconded the proposal, which was 
carried unanimously. 


AUDITORS 


On the proposal of G. H. Thornley, seconded by 
H. Hyams, Messrs Smith and Williamson were re- 
appointed auditors at a remuneration to be fixed by 
Council. 


RETIRING OFFICERS 


I should like to say a few words about our Honorary 
Treasurer, G. H. Coxon, and our Honorary Secretary, 
C. Chilvers, now both retiring under the new rules. 

These gentlemen have made, as we are all aware, a 
major contribution to the success of the Institute over 
the past twelve years. We have already had a refer- 
ence by the Honorary Secretary to the seven presi- 
dents under whom he has worked, and that in itself 
says something for the length of time he has given his 
services to this Institute. They have seen the 
Institute’s membership almost double itself, and Mr 
Coxon has guided our financial fortunes in such a 
manner that we now have this strong Balance Sheet 
about which we have just spoken, and these splendid 
premises in which we work, all attributable to the 
skill with which the finances of the Institute have been 
handled over the past years. We cannot say how 
much we shall miss them, but we are indeed glad that 
we are still having the benefits of Cecil Chilvers’ advice 
and service on the Council. 

Mr Coxon was awarded the Eastlake Medal in 1954, 
for his services to the Institute, and I am delighted to 
inform you that, in October next, Mr Chilvers will also 
receive the Eastlake Medal. 

Mr Chilvers and Mr Coxon (in his absence), we want 
to offer you our thanks for all you have done for us. 


> 
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ANDREW MORRISON 
1899-1959 


A Great part of Andrew Morrison’s life was spent 
abroad. He began his service with the then Anglo- 
Persian Oil Company in 1921 as Engineer Officer in 
the British Tanker Company (owned by The Anglo- 
Persian Oil Company). Two years later he was 
transferred to the Middle East, where he spent the 
next twenty-seven years, principally in Persia. 
At that time the development of the oil reserves in 
the Middle East was compara- 
tively small compared with the 
magnitude which it has now 
reached. Mr Morrison’s _ first 
appointment in Persia was as an 
engineer in. the company’s Con- 
struction Department in Aba- 
dan, where one of the largest oil 
refineries in the world had been 
established. He was later ap- 
pointed Works Engineer in 
charge of refinery maintenance, 
following which he was trans- 
ferred to the “ Field Organiza- 
tion” of the oil company in 
the capacity of Superintending 
Engineer. 

This was followed by many 
senior appointments in the com- 
pany’s producing and refining 
organizations, with visits abroad 
to gain experience of foreign 
methods. Mr Morrison’s last 
appointments in the “ Field 
Organization’ were those of 
Chief Engineer and Assistant 
Fields Manager (Technical), at 
which time he had complete 
control of all field engineering operations. He then 
returned to Abadan as Assistant General Manager 
(Technical), in which capacity he was responsible for 
all technical operations of the company in the Middle 
East. This appointment was followed by that of 
General Refineries Manager, at which time all refining 
operations in the Middle East also came under Mr 
Morrison’s direction. 

During the second world war he was nominated by 
the company to co-operate with the military authori- 
ties in organizing and establishing various oil product 
pipelines and ancillary installations throughout the 
Middle East. 


In 1950 Mr Morrison returned to the U.K. and 


became General Manager of the company’s Fields 
Development and Engineering Department in London, 
in which capacity he was responsible for oilfield pro- 
duction engineering activities throughout the com- 
pany’s many concessional areas. 

In 1952 he retired from what is now The British 
Petroleum Company and joined the board of D. & C. 
and William Press Ltd. This was his first change of 
company since he started his 
career. Because of his great 
knowledge of the Middle East 
and his affection for and under- 
standing of its peoples, Mr 
Morrison’s principal activity at 
that time was to promote the 
company’s interest in the Middle 
East. His scope was soon 
widened, however, to cover all 
the other spheres of the com- 
pany’s activities in Australia, 
Canada, North and _ South 
America, and on the Continent. 

1952 saw the formation of the 
Anaza Company. Mr Morrison 
was instrumental in forming this 
company jointly with Yusef 
Alganin, a well-known Middle 
East businessman. One of the 
major contracts carried out by 
Anaza was the building of the 
schools and central kitchen in 
Kuwait. 

In 1954 the Arabian Construc- 
tion and Maintenance Engineer- 
ing Company was formed jointly 
by this company and the Kanoo 
brothers of Bahrain. This was a realization of an 
idea of Mr Morrison’s, and it was he who did all the 
hard work which brought it into being. It was at 
this time the only British company to undertake 
refinery maintenance work. 

In 1955 he led a mission to the U.S.A. on behalf of 
the British Gas Council to investigate the economics 
and technicalities of freezing natural gas, with a view 
to transporting it as a liquid in ships from the gas- 
bearing areas of the world to overseas markets. His 
efforts in this field contributed to the present ap- 
preciable advance in projects of this nature. 

In 1956 he was appointed Managing Director of 
D. & C. and William Press Ltd, which position he held 


JOURNAL OF THE INSTITUTE OF PETROLEUM 


216 
reg 


OBITUARIES 


until shortly before he died. He was also a Director 
of Metal and Pipeline Endurance Ltd, Liquid Gas 
Research and Engineering Ltd, and Brantly Morrison 
International Drilling Company. A few months 
before his death, he planned to establish his own 
consultancy organization to serve the petroleum 
industry. 

Andrew Morrison was not only a fine engineer and a 
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leader of men, but he had a sensitivity and a breadth 
of interests and knowledge that made him exceptional. 
The very many who knew him have lost a dear 
friend, but in addition to the personal memories of 
him they will treasure, there are spread around the 
oil-bearing areas of the Middle East many marks of 


his achievements. 
D. H. 


ERNEST PATRICK PINK 
1892-1958 


ERNEST PATRICK PINK was born in Dublin on 22 March 
1892, of English parents, his father being, at that time, 
engaged on the construction of the Dublin Power 
Station. The family returned to Dover in 1906 where 
Ernest attended the Technical Scl.vol, and later served 
with a pupil apprenticeship at the Dover engineering 
works. He served with distinction in the Royal 
Engineers in the first world war, rising to the rank of 
Major and winning the Belgian Croix De Guerre. He 
joined the London engineering staff of The Anglo- 
Persian Oil Company, now The British Petroleum 
Company, in 1919, and was responsible for the design 
of a number of overseas bunkering depots and other 
works. From 1923 to 1926 he was assistant manager 
of the APOC Plant and Stores Department, when he 
transferred to The Turkish Petroleum Company, now 
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The Iraq Petroleum Company, as manager of their 
Plant and Stores Department. In that position he 
was responsible for the purchase of all equipment for 
the original exploration in Iraq, for the exploitation 
of the Kirkuk field, and eventually for the 12}-inch 
pipelines to the Mediterranean. During 1940-43 
he was on war work with the Ministry of Supply in 
the Department of Mechanization and Tank Produc- 
tion. He retired from The Iraq Petroleum Company 
and from active work in 1947, and it is with much 
regret that we now have to record his death at Hythe, 
Kent, on 22 September 1958. He had been a member 
of the Institute since 1929. 

He is survived by his wife and three sons, to whom 


we extend our sympathy. 
B. J. E. 
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Petroleum Plant Division, 
39 Victoria Street, agi 
London, S.W.1. 
: 
+] ENGINEERING ERECTION 
PROCUREMENT SUPERVISION 
wt Manufacturing facilities are being constantly 
.* extended to meet the needs of the — 
and petrochemical industries. 


Pressure vessel, 119 r ‘Tong, 13° O° diameter, weighing 50 tons leaving South Works 
at Stockton-on- included chrome clad ane Monel steel. 


ASSOCIATED: ASHMORE, BENSON, pease = COMPANT 
STOCKTON-ON-TEES AND LONDON 


if 
4 
E 
7 
“3 
PUWER-G CORPORATION LIMITE 
1 
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: Atmospheric and Vacuum Distillation Units 


Combined Distillation, Gracking, Reforming and 
: Vapour Phase Treating Units 


Pressure Distillate Re-run Units 
Gasoline Recovery and Stabilization Units 
Fractionating Columns and Tube Stills 


Wax Refining, Sweating and Moulding 


A. F. CRAIG & COMPANY LIMITED 


CALEDONIA ENGINEERING WORKS «+ PAISLEY - SCOTLAND 


a LONDON OFFICE: 727 SALISBURY HOUSE - LONDON WALL - E.C.2 - PHONE NATIONAL 3964 
ii 


IRST IN ROCK BIT RESEARCH ! 
FIRST IN ROCK BIT DEVELOPMENT ! 
: FIRST IN SERVICE TO THE 
DRILLING INDUSTRY ! 


SOTH ANNIVERSARY YEAR 


VUGHES TOOL COMPAN 


BRITISH MANUFACTURING SUBSIDIARY + HUGHES TOOL COMPANY LIMITED 


Barclays Bank Building «- 73 Cheapside + London, England 
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CORT “250” VALVES 


NEVER NEED LUBRICATION 
and guaranteed te function after Long poriods 
without attention operation | 


The Novel O Ring Seal 


was developed and is 


patented by the Grove 
Valve Regulator Co. 
U.S.A. It is used in 
the Grove Seal ‘O’ Ring 
Steel Valves, which are 
used extensively in natural 


gas and oil lines throughout 


America and overseas. 


aE AVAILABLE IN SPHEROIDAL 
oA GRAPHITE IRON 28 Tons Tensile OR 
CORTITE SPECIAL PROCESS IRON 
20 Tons Tensile 

For Working Pressures 

up to 100 p.s.i. 

250 Ib per sq. in. i 

‘f ici venturi valve is made with Surfaces . Automatic self 

Series 150 : sealing through Conduit . 

SIZES 6’ to 24’ identical face seal design. | Operating Parts Isolated 


* WE SHALL BE PLEASED TO LOAN ANY VALVE ON TRIAL 


ROBERT CORT Son Ltd 


READING: ENGLAND 


Telephone Reading 5$046 (5S fines Telegrams Corts, Reading 
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BEST ROUTE TO HIGHER OCTANE PETROL 


The Kellogg sulphuric acid alkylation process using the multistage 
cascade reactor is proving itself throughout the world to be the best 
method of producing alkylate for high octane petrol. Propylenes, 
butylenes and pentenes can be alkylated together or individually, 
producing exceptional high quality material. Typical results are 
illustrated in the table below. 

The Kellogg cascade reactor as shown is a five zone reactor with an 
internal emulsion pump for each zone and auto-refrigeration. Five 
streams of olefin feed flow into the five separate zones while the 
isobutane recycle and acid flow in series through these zones. This 
arrangement creates a high isobutane concentration and a high 
isobutane-olefin ratio in each stage, thereby establishing optimum 


conditions for maximum production of high quality alkylate with a 
minimum quantity of isobutane recycle. 

Acid consumption has been reduced by recent improvements in 
the reactor design and by utilizing spent acid recirculation plus the 
use of oleum as part of the fresh acid make-up. Another advantage is 
as the octane number is increased the acid consumption is decreased. 
Most of the corrosion problems associated with sulphuric acid alky- 
lation have been eliminated as a result of recent design innovations. 
Refiners will find this route blazed with the experience of designing 
over thirty alkylation units, the best way to achieve better quality 
petrol. Kellogg International Corporation welcomes the oppor- 
tunity to discuss alkylation with interested refinery engineers. 


TYPICAL ALKYLATION YIELD DATA 


Olefin Feed Type— 


Yield—Bb!. Alkylate per Bb!. Olefin . 
Isobutane Consumption—Bbl. iC, per Bbi. Olefin - 
Avg. Acid Consumption: Lbs. 98%, 

H,SO, per Gal. Tot. Alkylate - © - + * * * 


338°F End Point Aikylate Quality 


F.1 Research Octane No., Clear - 


F.1 Research Octane No., +3.0cc TEL 


F.2 ASTM Octane No., Clear - 
F.3 or 1.C. Performance No., 4.6ce TEL 
F.4 or 3.C. Performance No., 4.6cc TEL 


—/na\__ 
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C, 

Propylene 60°, Cy Butylenes Pentenes 
1.78 1.74 1.72 1.60 
1.275 1.174 1.106 0-965 

2.5.0.84 1.5.0.6 0.84.0.33 1.0.0.4 

89.92 92.95 94.97 9.93 
101.9-104 104-107 106.8-109.3 102.6-104.9 

87.90 90.93 92.94 90.92 
117.122 124.127 127.132 116.123 
129.142 141.6.154 150.162 136.148 


KELLOGG INTERNATIONAL CORPORATION 


KELLOGG HOUSE, 7-10 CHANDOS STREET, CAVENDISH SQ., LONDON, W.!. 


SOCIETE KELLOGG PARIS - THE CANADIAN KELLOGG COMPANY LTD TORONTO ° KELLOGG PAN AMERICAN CORPORATION NEW YORK 
COMPANHIA KELLOGG BRASILEIRA RIO DE JANEIRO COMPANIA KELLOGG CARACAS 
Subsidiaries of THE M. W. KELLOGG COMPANY NEW Y' 
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is NO PROBLEM 
WITH THIS COATING 


Most protective coatings put up quite a good per- 
formance under relatively severe conditions — 
that is until they come into contact with oils 
and other solvents. Disintegration then 
takes place almost immediately Not so 
with Epimastic however. This material stands up to a 
surprising number of chemical conditions 
without the least impairment of efficiency. 


Resistance to oil is only one of EPIMASTIC’S 
many virtues. Why not write for Technical 
Leaflet No. 20 for the full story. 


EPIMASTIC 


Toughest Ever 


WAILES DOVE BITUMASTIC LIMITED - HEBBURN CO. DURHAM 167 
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At Etablissements Kuhlmann’s La Made- 
leine Plant at Lille, this Clark compressor 
has given dependable service since 1952. A 
17” stroke motor-driven machine, it is rated 
at 2250 bhp, with discharge pressure to 4840 
psia and suction pressure to 1690 psia. 


Model CBA reciprocating compressors, like 
the newer Model CLBA, are built on the 
Clark-originated balanced/opposed principle 
and operate without vibration. 


Highly satisfactory — that’s the performance record of CLARK CBA-6 
compressor in AMMONIA SYNTHESIS application at Lille, France. 


Clark compressors—centrifugal as well as 
reciprocating —and the gas turbines to drive 
them are manufactured in France, Italy and 
the United Kingdom. Whether made in 
Europe, or in the Clark home plant in the 
U.S.A., all units and components are iden- 
tical and completely interchangeable. 


The vast experience of Clark Bros. Co.—in de- 
sign, manufacture and application—is avail- 
able to you through the offices listed below. 


CLARK BROS. CO. DIVISION 
Dresser (Great Britain) Ltd., 197 Knightsbridge, London, S.W. 7, England 


SOCIETE FRANCAISE DES INDUSTRIES DRESSER, S.A. 
11 Rue Auber, Paris 9, France 


CLARK BROS. CO. DIVISION 
Dresser Italy S.p.A., Via Manzoni 5, Milan, Italy 


COMPRESSORS + ENGINES * GAS TURBINES 
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Marston offer a complete range of light alloy pipes 
and fittings from 1” to 24” N.P.S. 


MARSTON EXCELSIOR LIMITED 


Fordhouses, Wolverhampton. 


(A subsidiary of Imperial Chemical Industries Ltd). 


MAR.267 
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WHY — rl M M O BI L E = 


FLANGE 
CONNECTIONS 


but NEGLECT VALVE GATES and SEATS? 


i ip 


All valves 
are gasketed y, 
here 


7 Newman-McEvoy Valves 
are gasketed at gates 
and seats 


Newman-McEvoy Valves assure 

the efficiency of any installation by reason of 
their tightness, reliability and ease 

of operation. 


Newman-M Evey 
VALVES are 
Automatically 


Gasketed 


at Gates and Seats 


It is usual to gasket all screwed or flanged valve 
connections to ensure tightness. But tightness is even 
more important between valve gates and seats 

where there is movement. Leakage not evident from 
outside exists around moveable parts in some 

valves. Newman-McEvoy Valves eliminate internal 
leakage. An exclusive, patented, self-sealing system 
automatically gaskets gates and seats at every 
operation, stopping leaks the instant they start. 

Only Newman-McEvoy Valves provide this outstanding 


assurance of tightness and economy. 


Literature available on request 


NEWMAN, HENDER & Co., Ltd. 


WOODCHESTER, STROUD, GLOS. 
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BY APPOINTMENT TO 


ANALYSIS OF PIPE 
STRUCTURES 


making FOR FLEXIBILITY 


By JOHN GASCOYNE, A.F.Inst.Pet. 
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Here is a new and essential reference book for piping | 

designers and designer-draughtsmen which deals | 
| 
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petroleum refineries, petro-chemical and other chem- 
ical industries, feed systems for electricity and 
nuclear power stations, etc. Chapters include:— 


with specialized piping design for high-temperature 

and high-pressure use where the ordinary procedures 

“A do not apply. This has particular application to 

codes and standards—methods of stress calculation 

—an elastic-centre method of stress calculation— 
translation of results—worked examples, etc. From 
all booksellers, 45 /- net. 


| PITMAN TECHNICAL BOOKS 


TO Te Parker St., Kingsway, London, WC2 


The many and varied 
fire dangers that are 
ever present in all 
stages of the processing and storage of oil call for nothing 
less than the finest modern methods of fire protection. In 
this field the highly developed and specialized equipment 
supplied by The Pyrene Company has a record and repu- 
tation second to none throughout the world. In the 
production of aviation and motor spirit, kerosene, fuel and 
lubricating oils, bitumen, petroleum chemicals, alcohols 
and solventsand in their increasingly wide uses in industry 

there are no fire problems beyond the scope of “*Pyrene”’ 
Fire Protection. For full details of important “Pyrene™ 
developments please write to Dept. J.L.P.7. 


Safety Code 


(Loose Leaf) 


Part 5 of Model Code of Safe 
Practice in the Petroleum Industry 


Price 12s. 6d. post free 


rons 


(A 3-ring binder to hold this and three other 
codes can be supplied at the price of 15s. 6d.) 


FIRE | 
PROTECTION 


Obtainable from 


The Institute of Petroleum 
61 New Cavendish Street 
London, W.1 


THE PYRENE COMPANY LIMITED. 


9 GROSVENOR GARDENS LONDON SWI Tel: ViCtoria 3401 
Head Office & Works; GREAT WEST ROAD © BRENTFORD * MIDDX 
Canadian Plant’ TORONTO Australian Plant: MELBOURNE 
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Matthew Holl & Co. Ltd. designed and installed this control 


panel with associated instrumentation for a chemical plant 
It provides a centralized position for the automatic is 

control and indication of temperature, flow, pressure 

and liquid level, together with a process alarm system. GROUP OF COMPANIES 


SYSTEMS DESIGN, ERECTION 
AND COMMISSIONING 


MATTHEW HALL HOUSE, DORSET SQUARE, LONDON, N.W.t. 


Glasgow Manchester Bristol Belfase Johannesburg 
Cape Town Welkom Bulawayo Salisbury (Central Africa) Ndola West indies 


Germiston Durban 


> 
= = Ve 
z= 
j 
ba } i ~ 
‘ 
‘ 
= @ 
MATTHEW HALL 


TECHNICAL WORKS 
ON PETROLEUM 


JOURNAL OF THE 
INSTITUTE OF PETROLEUM 


Annual Subscription 94s. 6d. 


@ INSTITUTE OF PETROLEUM 
REVIEW 
Annual Subscription 21s. Od. 


® MODERN PETROLEUM 


TECHNOLOGY 
(2nd (1954) Edition) 
Price 35s. Od. post free 


® STANDARD METHODS FOR 
TESTING PETROLEUM AND ITS 


PRODUCTS 
Price 40s. Od. post free 


@® REVIEWS OF PETROLEUM 


TECHNOLOGY VOL. 
(Covering 1952-1954) 
Price 35s. Od. post free 


® MOLECULAR SPECTROSCOPY 
Price 42s. Od. post free 


@ PETROLEUM MEASUREMENT 
MANUAL 
Price 28s. 6d. post free 


Ae Published by 
The Institute of Petroleum 
61 New Cavendish Street, London, W.|! 
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inta es were never so important 


WORLD-WIDE OPERATION 


A timely reminder that plant construction knows no na- 
tional boundaries is the Fifth World Petroleum Congress. 
For wherever you plan to build . . . Canada or Cuba, 
Europe or the Middle East . . . you will find Procon ready 
and organized to handle your requirements in any part of 
the Free World. Skilled designers, engineers and construc- 
tion crews can quickly be on the job building a petroleum, 
petrochemical or chemical plant or processing unit as 


required. And you may be sure it will be built to your 
Bp N satisfaction . . . to precise specifications and on time! 
® 


PROCON 


BUSH HOUSE. ALDWYCH. LONDON. W.C. 2. ENGLAND 
PROCON INCORPORATED, DES PLAINES. ILLINOIS. U.S.A. 
PROCON (CANADA) LIMITED, TORONTO 18. ONTARIO. CANADA 
PROCON INTERNATIONAL &.A., SANTIAGO DE CUBA 
WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, PETROCHEMICAL, AND CHEMICAL INDUSTRIES 
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BUILT BY 


This photograph shows how the rear 


bogie may be carried pick-a-back 
fashion so as to speed-up return 
journeys. When loaded, the 

pipes themselves form the link 
between the rear bogie and retaining 
bolster located above the tractor’s 
fifth wheel. 


WT, 35PD 


STANDARD METHODS 


FOR 


TESTING PETROLEUM 


AND 


ITS PRODUCTS 


(Excluding Engine Test Methods for Rating Fuels) 


(EIGHTEENTH EDITION, 1959) 


835 pages Illustrated 
Price 40s post free 


Obtainable frém 


The Institute of Petroleum 


61 New Cavendish Street 
London, 


35 TON PIPE-CARRYING SEMI-TRAILER 


Cranes also manufacture tankers, low-loaders and standard trailers 
and semi-trailers for loads of 2 to 200 tons. 


CRANES (Dereham) LIMITED 


DEREHAM NORFOLK ENGLAND 
LONDON OFFICE: 14 STANHOPE GATE, W.1. 


TELEPHONE: DEREHAM 278 9 


TELEPHONE: GROsvenor 3210 


Competitive Aspects 


of 


Oil Operations 


This book of 203 pages brings together the 
seven papers discussed at the 1958 Summer 
Meeting of the Institute of Petroleum. 
Chapters cover ‘‘Competition in the Mod- 
ern Economy’’, ‘‘Oil Industry Stucture’’, 
“Competition in the Search for Oil’, 
‘‘Competition in Research and Develop- 
ment’’, ‘‘Competition in Quality’’, ‘“‘Com- 
petition in Marketing’’, and ‘‘Crude Oil 
Prices’’. 


Price 30s post free 


Obtainable from 
The Institute of Petroleum 
61 New Cavendish Street 
London, 
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HOLD IT! 


WITH SIMMONDS 


FLOW CONTROL VALVES 


Simmonds Flow Rate 

Control Vaives 

Simmonds Flow Rate Controllers are 
designed to limit the liquid stream 
automatically to a specified rate of flow. 
They are basically plug valves, their 
progressive opening and closing being 
governed by the differential pressure 
developed across an orifice placed in 
the fuel stream—this pressure being a 
function of the flow rate. Valves are 
available for capacities of 100/800 i.g.p.m. 


Simmonds Excess Flow 

Shut-off Valves 

When the flow rate of liquid exceeds a 
predetermined value, these Simmonds 
valves will immediately operate to shut off 
the flow. Once the flow has been stopped, it 
can only be resumed by manually re-setting 
the valves, which will handle rates of flow 
within an overall range of 100/800 i.g.p.m. 


These Flow Control Valves are subjected to 
stringent tests in the Firth Cleveland Test 
House at Treforest. Proving their function 
under controlled conditions ensures that 
performance is always up to specification. 


Full details of Simmonds FLOW CONTROL VALVES from 


SIMMONDS AEROCESSORIES LIMITED 
TREFOREST - PONTYPRIDD - GLAMORGAN 
Branches: London, Birmingham, Manchester, Glasgow, Stockholm, Copenhagen, Ballarat, Sydney, Johannesburg, Amsterdam, Milan, New York, Mannheim & Brussels. 


A MEMBER OF THE FIRTH CLEVELAND GROUP 
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BROTHERHOOD 


VERTICAL AND HORIZONTAL 


STEAM TURBINES 


FOR DRIVING PUMPS, ETC. 


Wide range—All types. 
LG Over 50 years’ experience. 
Scores in hand— 


thousands in service. 


BROTHERHOOD 
VERTICAL AND HORIZONTAL 


COMPRESSORS 


Air,Gasand Refrigerating. 


The widest range in the 
British Empire—made to suit 


your requirements. 
Thousands in service. 


BROTHERHOOD 


GENERATING SETS 


Turbine driven up to 

11,000 kw. 

Engine driven up to 340 kw. 
Many in hand, hundreds 
in service. 


also Manufacturers of all kinds of 
PLANT TO CUSTOMERS’ OWN DESIGNS 


WHY NOT SEND YOUR PROBLEMS TO US? 


Sidi all 


We shail be pleased to i igate them c 
without commitment 


ADVERTISERS 


Advertising Agencies in Italics) 


Ashmore, Benson, Pease & Co. Ltd . 
Associated Chemical Companies (Sales) Ltd 
(Scott-Turner & Associates Ltd) 
Babcock & Wilcox Ltd 
(S. H. Wright & Co. Ltd) 
Baker Oil Tools Inc. : 
(Martin- Ripley, Advertising) 
Peter Brotherhood Ltd 
(J. Peers & Associates Ltd) 
W. P. Butterfield Ltd 
(Storey, Evans & Co. Ltd) 
Clark Bros. (One of the Dresser Industries) 
(The McCarty Co. Advertising Inc.) 
Robert Cort & Son Ltd 
(Granthams of Reading) 
A. F. Craig & Co. Ltd 
Cranes (Dereham) Ltd 
(Willsmore & Tibbenham (Norwich) Lid ) 
Dorr-Oliver Co. Ltd 
Dresser Industries Inc... 
(The McCarty Co. Advertising Inc. ) 
Foster Wheeler Ltd 
(Wm Hopwood & Co. Ltd) 
Foxboro-Yoxall Ltd 
General Refractories Ltd . 
(John Mitchell & Partners Lid ) 
Matthew Hall & Co. Ltd 
Hughes Tool Company 
(Foote, Cone & Belding Ltd es 


Imperial Chemical Industries Ltd poe Divi- 
(S. H. Benson Lid) 
Kellogg International Corporation 
(Reynell & Son Ltd) 
Lake & Elliot Ltd 
(Ripley, Preston & Co. Lid) 


A. & J. Main & Co. Ltd . ‘ 
(Hannaford & Goodman Ltd) 


Marston Excelsior Ltd 
(Clifford Martin Ltd) 


A. P. Newall & Co. Ltd . 
(Osborne-Peacock Co. Ltd) 


Newman, Hender & Co. Ltd 
(Adams Bros. & Shardlow Ltd) 


George Newnes Ltd ‘ 
Pitman (Sir Isaac) & Sons Ltd . 
Power-Gas Corporation, The, 
Procon (Great Britain) Ltd 
(Tobias, O°’ Neil & Gallay Inc.) 
Pyrene Co. Ltd 
(Nelson Advertising Servic € Lid) 


Simmonds Aerocessories Ltd 
(C. R. Casson Ltd) 
Stabilag Co. Ltd, The, 
(Bastable Publicity Ltd) 
Triangle Valve Co. Ltd 
(Crane Publicity Ltd) 
Universal Oil Products Co. . 
(Tobias, O° Neil & Gallay Inc.) 
Wailes Dove Bitumastic Ltd 


Henry Wiggin & Co. Ltd. , 
(Technical & General Advertising Agenc y Lid) 


Yorkshire Imperial Metals Ltd . 
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